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Engineering 

Hydro-Electric Power from the Assuan Dam.—It 
seems that the rumor that Mr. Hugh L. Cooper, who de- 
signed and built the Keokuk Dam on the Mississippi, 
has been appointed by the Egyptian Government to take 
charge of the work of building two great dams south of 
Khartoum on the Nile, at the cost of $20,000,000, is 
incorrect. Mr. Cooper states that the report must have 
grown out of the fact that, at the request of the Egyptian 
Government, he submitted plans for the development of 
power at the Assuan Dam. 


The Life of Locomotives and Passenger Cars.—It is 
estimated by the Pennsylvania Company that passenger 
ears and locomotives have a useful life of 20 years, at 
the end of which time their value as serap will be only 
about 20 per cent of their original cost. An allowance 
of 3 per cent for depreciation and renewal is made for 
freight cars and of 4 per cent for locomotive and passenger 
cars. Because of the absence of sufficiently lengthy ex- 
perience in steel cars, an allowance of 4 per cent is made 
for depreciation and renewal. This seems to us to be a 
very conservative estimate. 


Submarine Bells on Lifeboats.—After the burning of 
the transatlantic steamship ‘“‘Columbia,” one of the 
boats drifted for no less than two weeks in the path of 
transatlantic liners; but although the wrecked seamen 
saw several steamers, they could not attract their atten- 
tion by signals. Of the 15 men in the boat, 11 died before 
the boat was sighted. Had the lifeboat carried a sub- 
marine bell, it could have signaled Atlantie steamers 
which were similarly equipped, even at a distance of 
several miles. The suggestion is well worth careful 
consideration. 


Fewer Rail Failures in New York State.—Thanks to 
better sections and better materials, there has been a 
great improvement in the quatity of rails laid throughout 
this State during the past three years. Thus, in the 
three months, January, February and March, there were 
in 1912, 3,580 rail failures, the large number being due 
mainly to the severe Winter. In the same three months 
in 1913, when the weather was mild, the rail failures were 
only 1,122. But for the same three months in 1914 when 
the weather was nearly as bad as in 1912, there were only 
1,724 rail failures, a most encouraging showing 


Another Fifteen-Cubic-Yard Dredge for the Panama 
Canal.—In our issue of May th, we illustrated the 
“Gamboa,” the largest dipper-dredge ever built, which 
is now doing good work on the Cuecuracha slide in the 
Culebra Cut, Panama Canal. This dredge, built by the 
Bucyrus Company, South Milwaukee, Wisconsin, es- 
pecially for the Panama Canal, has a dipper of 15 eubie 
yards capacity. The second of the dredges, the “ Paraiso,” 
built by the same company and a duplicate of the 
“Gamboa,” left New York Harbor in tow on April 26th, 
and will very soon be at work with the sister dredge, 
cleaning up what remains of the great slide. 

Panama Canal Built Within Estimates of Unit Costs. 
The engineers of the Panama Canal must be congratu- 
lated on the fact that they have built the canal within 
the original estimates of unit costs—something very rare 
in work of this magnitude. The estimate of cost of dry 
excavation for the Culebra cut was 80 cents per cubic 
yard, and it was actually built at a cost of 78.18 cents. 
The estimate of $8 per cubic yard for concrete in the 
locks was also above the actual cost, which was $7.14 
per yard at Gatun, $5.89 at Pedro Miguel, and $5.37 at 
the Miraflores locks. Dredging in the harbors and en- 
irances was estimated at 25 cents per cubie yard. The 


actual cost was 23.25 to 25.52 cents per eubie yard. 





Trial Trip of the Largest Freight Locomotive.—The 
“Matt H. Shay,”’ the large triple Mallet locomotive, built 
by the Baldwin Locomotive Works for the Erie Railroad, 
and recently illustrated in this journal, has made a trial 
trip over the Baltimore & Ohio Railroad from Baltimore 
to Philadeiphia. The train load consisted of 55 coal 
ears carrying 4,012 tons of coal. The total weight of 
the whole train, including the locomotive, must have 
been about 6,500 tons. The train left Baltimore at 6:10 
in the morning and reached Philadelphia at 4:30 in the 
afternoon, taking 10 hours and 20 minutes for the 98-mile 
trip. The engine weighs 42314 tons in working order, 
and its drawbar pull, working compound, is 80 American 
tons. 

Successful Automatic Train Stop.—Six months of 
operation of the Miller automatic train stop on 24 miles 
of the Chicago & Eastern Illinois Railroad is reported. 
The system has been in place on one of two tracks on 
the section of the road in question, and 90 freight and 
passenger locomotives have been equipped with the 
necessary apparatus. On other sections of the road, 
some 20 miles have been equipped, and will be put in 
operation. The system includes a vertically-moving bar 
on the engine and a ramp on the roadway. Operation 
was carried on under severe conditions of sleet and snow, 
and the records show instances of “safety failure,’ in 
which without exception the apparatus brought the 
train to a stop when the block was occupied and the 
signal was set at stop. 
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Science 

$35,000,000 for Science.—A great hospital and medical 
school for St. Louis University is provided for in the will 
of James Campbell, filed in the Probate Court at St. 
Louis on June 16th last. The entire estate, valued at 
between $35,000,000 and $40,000,000, with the exception 
of $1,000,000, eventually goes to the university “for a 
hospital for the care of sick and injured persons,’ and 
the ‘‘ promotion of the sciences of medicine and surgery.” 

Elaboraie Scientific Investigations in Porto Rico, 
covering a period of four years, have been undertaken 
by the New York Academy of Sciences, with the financial 
co-operation of the American Museum of Natural History, 
the New York Botanical Garden, Columbia University, 
New York University, and the government of Porto 
Rico, and under the direction of a committee consisting 
of Profs. N. L. Britton, James F. Kemp, Franz Boas, 
C. L. Poor, and H. E. Crampton. The programme in- 
cludes studies in anthropology, archeology, botany, 
zoology, geology, oceanography, etc. The reforestation 
of certain parts of the island is one of the practical prob- 
lems to be investigated. 

Relief Model of Hawaiian Craters.—A remarkable 
relief model of the craters of Kilauea, Kilauea-Iki and 
Keanakakoi, in Hawaii, has been made by George Carroll 
Curtis, of Boston, for the Harvard University Museum, 
to which it is a gift from Robert Sayles, curator of 
geology. Mr. Curtis spent three months in making a 
photographie survey of the region, establishing a net- 
work of flag stations and photographing from all of them. 
He states that this was ‘probably the most compre- 
hensive survey of its kind yet made for the reproduction 
of a land-form type.”’ It is expected that a copy of the 
model will be exhibited in the Hawaiian buiiding of the 
Panama-Pacifie Exposition. 

The Windiest Region of the World of which we have 
any knowledge appears to be the coast of Wilkes Land, 
where Dr. Mawson’s expedition recently spent two 
years. In his presidential address before the Royal 
Society of New South Wales, Mr. R. H. Cambage re- 
cently stated that Mawson’s records at Adélie Land for 
1912 showed an average wind velocity throughout the 
year of about 48 miles an hour, while velocities of 100 
miles an hour were common. This surpasses even the 
records made on high mountains in other parts of the 
world; e. g., on Mount Washington, N. H., where the 
former meteorological station showed an average veloc- 
ity of only 41 miles an hour during the Winter, and 
much lower velocities in Summer. 


A Barometer Graduated in C. G. S. Units.—A well- 
known firm of instrument-makers in London has put on 
the market a new form of aneroid barometer, which was 
designed under the direction of Dr. W. N. Shaw, the head 
of the British Meteorological Office. The new instru- 
ment has several concentric scales. The outer is figured 
in centibars and subdivided to millibars. This seale can 
be adjusted according to the altitude of the place of 
observation, and then gives sea-level readings, such as 
are used for many purposes in meteorology. Along this 
scale is engraved the new nomenclature, “‘very low,” 
“low,” “‘normal,” “‘high,” ‘very high,’”’ in place of the 
time-honored but misleading terms ‘“‘fair,’’ “change,” 
“‘rain,”’ ete., which appear on nearly all existing barom- 
eters except those constructed strictly for scientific use. 
The frequency of occurrence of various readings, in days 
per year, at three representative English observatories, 
is also engraved on the seale, so that the observer can tell 
just how a reading compares with average conditions. 
The next inner dial is also in the centibar scale, but is 
fixed, and therefore gives the actual value of the pressure, 
unreduced for altitude. Lastly, two more seales give 
readings in inches and millimeters. 

Ammonia and Nitrate in Rain.—Plant physiologists 
once believed with Liebig that a considerable part of the 
nitrogen utilized in the nutrition of plants was obtained 
from rain. Although this view has been abandoned, the 
amount of ammonia and nitrate in rain water has re- 
mained a favorite subject of investigation, and a great 
number of analyses have been made in various parts of 
the world. These have been brought together by Dr. 
N. H. J. Miller, in an article on “‘The Composition of 
Rain Water Collected in the Hebrides and in Iceland,” 
published in the Journal of the Scottish Meteorological 
Society. The principal object of Dr. Miller’s inquiry is 
to ascertain from what source these nitrogenous com- 
ponents of rain are derived. The old idea of Boussingault 
that atmospheric ammonia is derived from the sea, and 
the later one of Schloesing that tropical seas yield am- 
monia to the air, appear to be refuted by the fact that 
analyses of rain collected near the sea in tropical countries 
show less ammonia than is found at Rothamsted. Samples 
of rain collected systematically from various stations in 
the Hebrides and in Iceland, remote from sources of 
atmospheric poliution, contain ammonia and nitrate, but 
in very small amounts; in fact, the rain at the Butt of 
Lewis, in the Hebrides, contains less ammonia than at 
any other place in the world at which samples have been 
taken, being even less than was found in the Antarctic 
by the Charcot expedition. 
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Automobile 


Eliminating Glare from Headlights.—Still another 
solution of the troublesome problem of eliminating the 
confusing and dangerous glare from high power motor 
car headlights has been proposed, this time by the 
National Physical Laboratory of England. This body 
has been studying the question at the request of the 
London authorities. It proposes, briefly, to cut off the 
light beams coming from the upper right hand corners 
of the lamps, and in this way to provide a zone of dark- 
ness, if such it may be termed, so that an approaching 
driver will not be blinded. The right hand corner is 
chosen for the reason that in England the rule of the 
road is to the left. The arrangement provides ample 
light, yet appears to solve the glare problem 


A New Type of Differential Mechanism.—The motor 
ear differential, that more or less weird mechanism which 
few but engineers really understand, always has con- 
stituted a knotty preblem. By way of assuring that 
both rear wheels will rotate at the same speed on a 
straight road, regardless of traction obtainable at each, 
an inventor has perfected a new mechanism which differs 
from others principally in that it incorporates a plate 
clutch. The two plates of the clutch are connected one 
to either side of the divided rear axle and are held together 
by a spring. Thus when the car is traversing a straight 
road, the two halves of the axle must rotate ai the same 
speed, for they are virtuaily locked together. But when 
the vehicle rounds a curve the clutch slips, permitting 
one of the rear wheels to rotate faster than the other. 
Obviously the mechanism has faults, for there must be 
considerable wear in the clutch; but the device indicates 
that attention is being given this problem. 

Comprehensive Fuel Economy Test.—-Tesis of the 
fuel economy of motor cars by factories have not always 
been as convincing to the lay public as might be desirable 
to those who make the tests. Recently, however, the 
Franklin was subjected to a combination test and demon- 
stration that cannot fail to prove convincing. Ninety- 
four dealers in Franklin cars, located in as many Ameri- 
ean cities, each fitted one of his six-cylinder cars with a 
tank containing one gallon of gasoline, and under the 
observation of disinterested persons drove the car until 
the fuel gave out. The tanks were certified, as was the 
quantity of fuel they contained. The average con- 
sumption of the 94 cars figured out at 32.8 miles per 
gallon of fuel. The greatest mileage obtained was made 
by a dealer in Milwaukee, Wis., who drove his car the 
almost incredible distance of 51.2 miles on one gallen of 
gasoline; the weather was fair. A dealer in Georgetown, 
Texas, drove 17.2 miles in a rainstorm. 

Steam Car with Complete Condeasation.—The diffi- 
culty of obtaining really efficient condensation placed 
what appeared to be an effectual bar before the steam 
automobile some years ago; mileage was limited because 
of the limited amount of water that could be carried. 
Now, however, this difficulty would seem to have been 
overcome in a car that has just made its appearance 
in Waltham, Mass. A double-acting, single-expansion 
steam engine with two cylinders measuring 4 x 6 inches 
is used. A fire tube boiler is used, with 158 feet of 
heating surface, and heat is supplied by a keroxene 
burner; it is said the car will run 10 miles to the galien 
of kerosene. The condenser is the interesting part of 
the car. It is an ordinary honeycomb radiator, such se 
is used on gasoline automobiles for the cooling system. 
The exhausted steam is carried directly to the top of 
the radiator, whence the condensed water passes back 
through a Venturi mixing chamber to the water tank; 
the temperature of the water in the radiator never 
exceeds about 100 deg. Fahr. The car is capable of @ 
speed of 75 miles an hour and will accelerate to 60 miles 
an hour on 800 pounds steam pressure, which is nermal, 
in 15 seconds, from 4 standing start. 

German Tests of Military Trucks.—The German army 
is engaged upon a series of tests upon military power 
wagons, and these comprise three different triais upon 
the road in the shape of endurance tests. The Berlin 
automobile corps is divided into two columns, and the 
first of these proceeds toward the Riesengebirge in order 
to make a circuit through these mountains, which will 
be a rather severe trial, while the second column goes to 
the southwest to carry out its programme in Bavaria. 
On the other hand, the automobile corps of Saxony are 
engaged in making an endurance test toward Switzer- 
land and the Erzgebirge. Thus all the German heavy 
trucks are upon the road. Another endurance test of 
an interesting character was organized by the German 
Automobile Club for various automobiles as well as motor 
tricycles and the like, and as it took place in the Harz 
Mountains the cars had a very hard time, cwing 4 
snowfall of two or three feet on the roads near Claustha! 
Here the roads were also cut up by country sledges, so 
that this occasioned much difficulty. Cyele cars used 
chains and ropes wrapped around the tires so as to avoid 
slipping. However, the selected route proved to be too 
hard, so that an easier circuit had to be chosen. Most 
of the vehicles showed a good performance on this 
occasion, 
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How Inventors Propose to Save Men From Sunken Submarines 


Detachable Buoyant Conning Towers and Their Uses 


By Major H. Bannerman Phillips 


the position of towers. The towers are 3 feet 6 inches above 





rEesHERI e been seventeen seriou ubmarine acci free from the hull, there would have been some chance 
| les im the t ten years, of which eleven occurred f rescuing the crew, provided they were not killed by the deck, but they can be fitted at varying heights to reduce 
’ resistance if required 
to British vesse Phe total number of live tin the same cause which prevented the rising of the sub \ flexible wire is stowed in a water-tight ring, the buoy 
ubmerines up to the present date amounts to 211 marine itself One such apparatus has been designed resting upon it, the wire passing over a bracket, so as to 
With reward to the question of having spe ft ind patented by Mr. E. J. Castle, a retired draughts have a vertical pull in the event of the vessel being inclined, 
ing sbi in reading meet accidents, it has been man from His Majesty's service, and another by Mr. G. Ene Stanen 5S LER DEO: She CONT; NeeS fe /eeeee oe 
ng purpose of keeping the towers stable in the light condition, 
pointed out | naval officer first, thet British subma Fitzhardinge Rose of London Although the fitting of chambers is not a new idea, ag a 
rines are stationed all round the coast it ich place Mr. Castle's idea is, to use his own words, referring few have been patented, this plan is theoretically, and I think 
as wide ipart as Plymout! Portsmout! Harwich to the illustration of the invention. as follows if tried would be found to be practically correct for life-saving 
purposes, and would not wehken the vessel, while at the same 
Dundee, and Lamlash, as well as at places abroad, like ro fit t t I ) t diameter, and about 5 feet 6 time giving good chances for the crew to get out at either end 
Gibraltar, Malta, and Hong Ik i that t e at he | d of steel, well strengthened inside with at great depth. There would be a danger, as with the pres 
tached to home ports go t ent conning-towers, of dam- 
considerable distance and age in case of collision, but 
still the vessel would continue 
dive ii sou pe to be water-tight 


that it would be tmpracti 
Mr. Rose's invention, pie- 


eable to have ltfting-ve at 

standing by in a cane tured on the cover of this 

Secondly. they say that iu issue, includes 2 submarine 

searcely any known t lifeboat and buoy. The life 
boat consists of a eylin- 


stance would a lifting ship 
, drical chamber some S feet 


have been of assistance i 
aving life f it had been in diameter, held under 
available ind that in a normal conditions within a 
Cant of recident vhere water-tight compart ment 
life ha een preserved, it by means of a stout screw 
hi be jue to the effort carried through the base, 
ef the ( themsel ve At one spot within the 
without ‘ uutside water-tight compartment is 
int ane a secondary chamber con- 
fm the other hand, it has taining a buoy attached to 
been said that officer ina a length of wire nm an 
men of the submarine ser accident happening to the 
vice have not hitherto at submarine, the crew enter 
the water-tight belt, and, 


tached much importance to 
sealing the door behind 


life-saving ippliances as 
them, pass on to the inner 


applied 1 the particulal 
vessels for which they are evlinder. One stays behind 
sufficiently long to release, 


responsi tole rhey have 

said that the air-lock and by means of a bevel gear, 

helmet might enable men the buoy in the smaller 

to escape if circumstances chamber. The buoy rises 
to the surface at once, and 


were propitious, but that 
these same circumstances indicates the whereabouts 
kely to be propi of the submerged craft. As 


unre not like 
soon as the crew are with- 


tious in the case of acci 

dentn On the contrary, in the inner eylinder and 

they know full well that, the doors are shut, the eyl- 
inder is released from its 


if anything serious hap 
contact with the body of 


pens to a boat, the crew 
are almost certain to lose . the submarine by the un- 

screwing of the grip be- 
neath the floor If the 


compartment in which the 


their lives, and they accept 
the risks as part of “the 
day's work.’ 
fhere is no doubt that eylinder rests has not been 
fhe accidents due to what damaged, the cylinder at 
may be called true subma once rises to the surface 
rine risks, that is, mishaps by its own  buoyaney. 
which are not caused by There is an electric light 
external interference, such in the conning-tower and 
an apparatus for firing dis- 





as collisions, and are due 
fo causes and circum tance-rockets, so that, 
whether by day or night, 


stances inherent to the sys 
tem, are steadily on the de attention can be called to 
crease, and this satisfac the position of the floating 
tory result must be eylinder, with a view to 

obtaining help and avoid 














aseribedl to the constant 
improvements in construc ing collision. In ealm 
tien and equipment For weather, a collapsible boat 
instance, in the “A” clas can be launched through 
of submarine in tl rit ‘ } . the conning-tower, to en 
4 rm ! t upper lefthand corner shows the watertight escape scuttles which are fitted to each com bl j i } “ 
ish service (1 1 t 1 t to t tower rhe detail drawing in the lower righthand corner shows the signal apparatus, tble he P to be sought rom 
lives have been lost by i { nhole cover in each tower. The whole is fitted with a cork buoy, which on being released, the shore or from passing 
lision, and 32 by founder taking with it a fine flexible wire, by means of which it is possible to communicate telephonically vessels, or to locate the 
ine and explosions In the wi ' mprisoned in t towers Beneath the cover is an alarm search-vessels which mizht 
“BY” cla (11 beats) 15 lhe Castle device for saving men from sunken submarines. he sent out to look for 
lives have been lost by col the submarine. Provision 
listor wne through other cau I | Cc” ela (38 rackets and steel angles, and placed on the water-tight bulk has been made, however, for the contingency of such 
. d By thi thod, in the event of any one co artment . se 
boats) lives have been lost by collisio nd one b , . diese , pen damage to the submarine as may prevent the lifeboat 
vetting waterlogged by escaping into an unflooded one, the é . hese 

explosion In th D” class neo live ive been lost so rew can release themselves from the vessel by opening the ¢Ylinder from rising to the surface and cause the deten 
far: in the “FE” class there has been one accident from pe seuttles on either side of the bulkhead in submarine tion of the crew at the bottom of the sea. Within the 
explosi which wa responsible for the lo of thre nd towers, and closing both when inside (making the vessel cylinder are two other compartments, which can be 
. ntact) and detaching them by means of clips in the case 4 ne Zs 
hive ; - : opened to the sea by a convenient gear. These contain 

a of the Lutine (French submarine) where all the crew were 4 - - . 
Whatever the cause of the mishap to the “A-7,” ther st, some escaped from a flooded to an unflooded compart buoys which, rising to the surface, carry with them air- 
is apparently no known reason to suppose that the co nt d lived for an hour, but there was no detachable tubes, electric light and telephone wires. The buoys 
wer W damaged. It doubtless remained clear of tower or other device by which they could get out. By my are so shaped that*they ride on the waves and keep a 

. a nethod escape is afforded from three compartments for about . 
thie , & none n which : rwortion ) " awe] = 2 ¢ . ‘ee nir-ve ‘ » exhes st-pi , re 
! li ich a portion « f the vessel wa Sb yt gteg \ email bedeeniie is provided tet the free vir-ve nt, ind on the exhaust-pipe of one buoy ther 
imbedded I ch circumstances, although the purpose of exerting an upward pressure if required is fitted a siren. By pumping fresh air in through the 
riclon ‘'y not have been of any use On the manhole cover in each tower is a signal apparatus other buoy and the foul air out again through this one, 
wing wer had been de fitted with a cork buoy, which, on being released from inside the siren is worked, and the attention of passing or 
yy turning back the screw, rises to the surface, taking with a 
nd pro . y > : search-vessels called to the spot. In proximity to the 
it a fine xib t | wire ine communbication can he made ° 


vided with air- storage to those inside the towers and at the surface, and will show (Concluded on page 529.) 
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Over the skeleton is laid one skin of 44-inch spruce. On the bottom of 
the forepart two skins of 4-inch spruce are screwed to the floors. 


The structure of the hull, here shown upside down, comprises the usual! stringers 
and ribs to give it strength and form, as in standard boat architecture. 


The Rodman Wanamaker Transatlantic Flier 


Glenn Curtiss’s Masterpiece in Flying Boats 


HE Wanamaker transatlantic flier, publicly an- 
TD co ced as a serious project early last February, in 
Mr. Rodman Wanamaker’s letter to the Aero Club of 
America, is now approaching trial as a splendid reality. 


It represents, as did the great Deperdussin racing mono- 


plane which amazed and delighted aero sportsmen in 
1912 the capital achievement of a magnanimous and 
liberal patron of aviation, a bold, original, and severely 


practical aeronautical de- 


Illustrated with Photographs Copyrighted by H. Benner 


capable of landing and rising at will in mid-ocean in 


favorable weather. In this later plan no attempt to use 
the upper stream of the atmosphere would be made. The 
start would take place when the weather forecast, espe- 
cially made for the occasion by the U. S. Weather Bu- 
reau, should seem most auspicious, and the flight would be 
made over the most direct and practical route, now high 
now low,as circumstances should dictate. The transatlan- 


By Our Staff Correspondent at Hammondsport 


tic flier, now receiving its final touches in the Curtiss 
factory, is by far the largest aeroplane ever built in the 
United States, and one of the very largest in the world 
Sikorsky, in Russia, and Collieux, in France, have ma 


chines—the former a land, the latter a water craft 

which can carry larger loads; but they were not di 
signed for such long distances, and could not carry 
sufficient fuel to attempt a flight across the ocean 


Sikorsky’s machine, for ex 





signer and manufacturer, 
a skillful, sagacious, and 
fearless pilot, all striving 
together for the same great 
end in the present case, 
the joining of the hemis- 
pheres by a new route of 
less than one day's sail. 


The third man of this trio, 


Lieut. John Cyril Porte, 
R. N., of England, has been 
Mr. Curiiss’s industrious 
colleague in working out 
the details of the huge 
aeroplane, and in devising 
the means to navigate it 


with precision and security. 
The original plan, which 
for 


superseded by 


the present has been 


requir- 


ing less unfamiliar con- 
struction, contemplated a 
tractor biplane with one 
direct-connected 200 horse- 


power engine, a whale 








ample, has motors aggre 
gating 100 horse-power, 
and would need two tons 
of supplies to clear the 
Atlantic securely without 
stop. 


The Wanamaker craft is 
a biplane flying-boat, mea 

uring 72 feet from 
tip to wing tip of the top 
plane, and 46 feet in the 
bottom plane; 3S feet from 


Wihg 


prow to the end of the ver 
tical rudder; spreads about 


500 square feet of wing 
surface, and weighs com 
plete, with two men and 
supplies, about Sw 
pounds. The wings are 7 
feet wide, and have a gap 
between them of 7% feet 
The hull is 34 feet long, 4 
feet in the beam, 614 feet 
deep from keel to top of 
hood, and generally of the 





Curtiss flying-boat pattern, 





shaped or stream-line fuse 
detachable run- 


provided with a 


lage with 


ning gear, 


The fore part of the hull, forming the storage-room, is shaped like a slipper; the after part is 


shaped like the rear end of a whale. 


but with a closed hood pro 
vided with numerous smal! 
over its 


celluloid windows 





water screw for voyaging 
in the sea in case of neces- 
sity, and a closed hood and 


water-tight compartments 


for the safety of the two 
aviators. This craft was 
to rise from St. Johns, 
Newfoundland, leaving 
behind the chassis, soar 
aloft two miles, take the 


permanent easterly wind of 
50 miles an hour, and, with 
her own speed of 60 miles, 


sweep straight to Treland 
Without a halt, at a speed 
of 110 miles per hour, and 
make the entire journey 
in some IS or 20 hours. 


How the Original Plan 
Was Changed. 


The original plan would 








top and around its front 
and two sides, on the level 


of the eyes of the ay 


lators 
sitting on the bench in the 


fore part of the cabin 
Some of the Craft’s In 
teresting Features. 
The fore part of the hull 
forming the 
and pilots’ cabin, is shaped 


storage room 


like a slipper; the rea: 
part is shaped like the rear 
of a whale. The whale 
like stern carries the hort 
zontal and vertical control 


The craft is pre 


two engine 


surfaces. 
pelled by 


mounted midway between 
the planes, on either side 
of the hull, each directly 


connected to its individus! 








not permit of rising from 

Mmidocean. It was there- propeller. The control 

fore decided to employ, in tem differs from the esual 
the first cruise across the Curtiss type only h 
Atlantic, an enlarged Cur- manner of working the 
tiss flying boat, capable of ailerons On account of 
carrying two passengers the great force required for 
and supplies for twenty this, the aileron 

some hours, and, of course, Lieut. Porte, who will navigate the machine on its venturesome voyage, standing beside the hull. worked with the feet. Tha 
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foot elevates the right aileron, 


right 


with the right 


the 


pushing 


thereby and vice versa 


When 


ualiy 


depressing wing, 
water, it grad 
the heel of the 
beaming scar 


Such 


the boat runs quickly along the 


sole, then on 
the 
Visibie at 


the 


rises, Skates on the 


slipper, then soars aloft whole craft 


let, to be more clearly a great distance 


is & general description of more striking features 


is to take the modern Colum 
World 
indicated in 


of the vessel that 


World to the Old 
fairly 


“(range 
bus from the New 


The structure of the hull is the 


accompanying illustrations Its skeleton comprises the 


usual stringers and ribs, to give it strength and form, 
is in the standard boat architecture. Over these is laid 
one skin consisting of 44-inch spruce laid lengthwise, 
with slight upward spiral toward the stern, and fas 
tened on with brass screws. On the V bottom of the 


stipper-shaped fore part of the hull, two skins of 44-inch 
the: floors, or \ 
laid between 
The hull, 
\%-inch spruce, has placed over it 
laid 


wound on spirally, both brushed with 


spruce are screwed to cross-members, 


with blind holland skins, and saturated 


with marine glue entire thus framed and 


covered with two lay 


ers of blind holland, the under one lengthwise, the 


hext one marine 
and finally painted. The prow is sharp 
the 


shipping water; the stern is oval, terminating 


giue, ironed het 


vertically—a new departure—to cleave waves and 
to avoid 
to which the rudder is hinged 
hull aft 


separated by 


in a vertien! edge 


The 


tight com 


interior of the the step bas four water 


ritments vertical cross-parti 


tions of three-ply birch veneer 3 millimeters thick. Be 


fore the step is the large compartment, or cabin and 


supply room. Its rear part contains three gasoline tanks 


heving an aggregate capacity ef 1,500 gallons, all of 
these 
feed 


to the engines as 


circular section and made of tinned steel From 


tanks the fluid is pumped up to the auxiliary or 


tanks, from which it runs by gravity 


needed. In the forward part of the cabin, a bench with 
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The upper planes jut about 13 feet beyond the lower 
ones at each side, and in this over-shoot they are cut 
away to the rear of the back spar, so that the ailerons 
be attached there. 


may These measure 15 feet long by 


nearly 20 inches deep, and turn only upward. 

The engine section of the wings is peculiarly massive 
The 
pass through the hull, like floor joists in size, and are 
the 
with 


in structure and appearance lower wing spars 


firmly lashed to interior with strong ash verticals 


joined to them angle iron. Each engine is sup- 


ported on a massive wooden frame, sustained front and 
rear by a double post whose two parts are spread out, 
diamond-shape, and trussed like a crutch, for strength, 
The distance between 
The whole 


and worked to stream-line form 
the two propeller shafts is 8 feet S inches. 
engine section is trussed with heavy cables, has a mas- 
sive brace running obliquely down and forward into 


the cabin, and, as a whole, presents more the appear- 


ance of a pavilion for resisting storms than a craft to 
thin air 
The Engines of the Flier. 
The two engines are of the Curtiss 0. X 
each of 90 eight-cylinder 
they 


weigh 62 


Sour on 
best make, 
horse-power, water-jacketed, 


and running at 1,200 revolutions ; weigh, together, 
Goo Their 
Kach 


tubing nearly 3 


each. 
44-inch 


radiators pounds 
feet 


long, and the 


pounds 


presents 2 square of front, contains 
radiator of each 
the 30 


hour continuous test, held the second week in June, the 


inches 


exposes 100 square feet of cooling surface. In 


engines consumed together 288% gallons of gasoline and 
105g gallons of oil, weighing in all about 1,800 pounds. 
The radiators will be placed before the engines, and the 
vil tanks just behind the radiators, all midway between 
the upper and lower planes. Bosch magnetos and carbu 
reters complete the power plant. 

The tail unit, mounted on the rear of the hull, com- 
prises an adjustable tail plane, of some 50 square feet 
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Regulations for the Round the World 
Flight 


R EGULATIONS governing the round the world 
aerial race of the Panama-Pacific International Bx. 


position have been submitted to the Aero Club or 
America. 
The race, for which $150,000 will be awarded as 


prizes, will start from the Panama-Pacific Exposition 
grounds in San Francisco on May 15th, 1915. It must 
before noon of December 4th, 1915, 
Licensed pilots of any country may compete and any 
kind of aircraft may be used. The entries will be re- 
ceived between November 1st of this year and May 9th 
An entrance fee of $500 must accom- 


be completed 


of next year. 
pany each entry. 

All competitors must pass over the course in an east- 
erly direction, and controls will be designated by the 
exposition authorities, at which each competitor must 
alight in the order named. Each flier will submit his 
log book and instruments to the officials in charge of 
each control. Each competitor may follow any route 
he chooses from one control to the next, but supply 
stations and patrol service will be provided along only 
one route, the one considered most feasible. 

The distance between two controls must be traversed 
in the same aircraft. A stop may be made anywhere, 
however, for repairs, even to the extent of installing 
new motors, and at any control the competitor may 
abandon the machine he 
with another one, if it be of the same class of aircraft 


has been using and go on 
as that in which he started the race. 

Of the $150,000 prize money, $100,000 is to go to the 
flier finishing first, $30,000 to the second, and $20,000 to 
the third, provided the flight is made within 121 days. 
If the first flier fails to make his way around the world 
within 121 days, but does it on or before December 4th, 

















The craft is a biplane flying-boat, measuring 72 feet from wing tip to wing tip of the top plane and 46 feet in the bottom plane, and 38 feet from the prow to the 


end of the vertical rudder. 


a back stretches quite across the boat, and has a 3-inch 


cushion to make the aviators comfort 


this 


deep corduroy 
able 


at a tine can 


whereon one at 
Before the 


seat are the navigating instruments and the usual two 


tehind seat is a mattress 


recline or sleep, if advisable 


wheel Curtiss control. 
The Wings of the Machine. 

The over-all dimensions of the wings have been given. 
Their that of the efficient practical 
z resulting from the aerodynamic 
investigations conducted by the British government in 

The contour 
depth of 


contour is most 





systematic 


its aeronautical establishment measures 


7 feet in chord, 6 inches in camber of its 


upper side one third back from the leading edge, is 
nearly plane or straight underneath, and dips sharply 
down at the forward edge, like the edge of a bird's 
wing, or like the wing patented by Phillips in England 
thirty’ years ago. The rear edge of the wing is some 
what Sexible Two main spars in each wing, of I-sec 
tion. run throughout its entire length, and each is placed 


The front 
beam, ap 
the 


spruce, and the internal structure, as a 


about 18 inches from the nearest wing edge. 


formed of a rounded 


Practically all 


edge of wing is 


proximately crescent-form wing 


woodwork is of 


whole, is trussed with plano wire, according to stand 
ard good practice. The whole wing and tail surfaces 
are covered on both sides with a light Japanese silk, 


and varnished several times to make it air-tight. Near 


the hull the wings are so strongly ribbed and covered 


with veneer as to bear the weight of a man, but farther 


eut they are 


Heavy stream- 
the 


built of ordinary strength 


and heavy steel cables truss together 


upper and we plines 


The wing spread is about 500 square feet. 


surface, and semi-circular in form, to the rear edge of 
which is hinged the elevator, of the same area; also a 
fixed vertical triangular fin to whose rear edge the ver- 
tical rudder, of some 20 square feet area, is hinged. 
The the ordinary two-bladed 


wooden screws, of 8 feet diameter and 5 feet pitch, or 


propellers may be 
some new kind not yet made public. 

Lieut. Porte, after receiving the Wanamaker flier 
from Mr. Curtiss, at St. Johns, Newfoundland, will be 
in command of her during the over-sea voyage, aided 
skilled aviator expert in 
knowledge of the Curtiss motor. Mr. Hallett 
will act as chief aviator, while Lieut. Porte will be the 
navigator in authority. Mr. Hallett will 
be dropped at the Azores, and John Lansing Callan, 
one of the instructors in the Curtiss flying school, will 
there board the machine and complete the trip with 
Lieut. Porte. Mr. Hallett and Mr. Callan will relieve 
Lieut. Porte at the controls. 

Space will not permit a description of the navigating 
instruments and the preparations for safety and success 
during the The instruments have been care- 
fully studied, some being new to the art; arrangements 
have been made for assistance, if needed, en route; the 


by an assistant who is a 


George 


responsible 


voyage. 


exact route itself, and the nature of the difficulties to 
be met during the daring voyage, have received due 


It is to be hoped that these details, many 
have been as well provided for as 


attention. 
of them still secret, 
has the construction of a motor qualified to sustain a 
continuous voyage of a day and a night—and that the 
final test of Lieut. Porte’s navigating provisions will be 
as felicitous as the 30-hour test of those stanch Curtiss 
engines. 


The machine will be driven by two 90 horse-power eight-cylinder engines. 


the first prize will be reduced $1,000 a day for each day 
more than the 121 required to finish. Reductions are to 
be made from the second prize at the rate of $300 a 
day, and for the third prize at $200 a day. 

If none succeeds in the flight, but one or more do it 
all except across the Atlantic and Pacific oceans, or 
any other body of water, there will be a reduction of 
$20 from the first prize for each nautical mile not trav- 
ersed; $6 from the second prize; and $4 from the 
third. These deductions will be in addition to those 
for time over 121 days. 

Arrangements are made for third, fourth, fifth, sixth, 
and seventh prizes in case the deductions from the first, 
second and third prizes make them possible. No prize 
shall be paid to any one who does not finish the race 
before December 4th. Fliers may carry aids or pas- 
sengers and may change them en route, but the pilot 
of record must be in control at all starts and alightings. 


Another Zeppelin Accident 
NOTHER of the Zeppelin airships of the German 
army, the “Z1,” was badly wrecked near Dieden- 
hofen, on June 13, according to press dispatches. While 
trying to effect an emergency landing the air cruiser 
broke at right angles lieu- 
tenant was injured. 

The accident occurred during a flight from Cologne 
to Metz. The “Z1,* with a military crew on board, 
ran into a rainstorm and the commander decided to 
descend. When the air vessel was within a few yards 
of the ground a sudden gust of wind dashed it violently 
to earth and it broke virtually in two. The airship 
can probably be repaired. 


behind the rear car. A 











June 27, 1914 


Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired. ] 


Color Music 


To the Editor of the ScientTiric AMERICAN : 


My attention has been drawn to the Screntiric 
AMERICAN, dated February 21st, pages 163-170, in which 
appears an illustrated article entitled, “An Organ on 
which Color Compositions are Played: A New Art of 
Color Music and its Mechanism,” by John W. N. Sulli- 
van, and I have read this with very considerable 
interest. 

In this connection I might mention that Prof. Riming- 
ton and myself have been workers in this sphere, un- 
known to each other, and I registered my patent in the 
Commonwealth of Australia on January 22d, 1912. I 


Great Britain for 


have since obtained a patent in 
“Color Music,” dated December 23d, 1912, No. 29615/ 
1912. Atec B. Hector. 


Sydney, Australia. 


Sun-power Plants Not Visionary 


To the Editor of the ScIENTIFIC AMERICAN: 

In your issue of May 23rd of this year appears an 
from the Sun,” in which you 
have expressed yourself too pessimistically. 

The invention claimed in the Egyptian 
power plant is the generating of steam by the heat of 
the sun, and only the amount of steam generated should 


article headed “Energy 


only sun- 


be taken into consideration. 

Unfortunately, there were serious mistakes made in 
the shop work of the construction of the engine and 
pump, which did cut down the amount of pump horse- 
power delivered to 19.1. These mistakes would have 
been avoided had we tested the engine and pump at the 
works before sending them to Egypt, and will not occur 
again. 

The sun heat 
give an average of 50 brake horse-power for ten hours 
a day, as will be seen if Mr. Ackermann’s tests are read 


absorbers generated steam enough to 


by taking into consideration only those tests which were 
made at 15 pounds absolute (the pressure at which the 
sun heat absorbers are to run). 

We are, therefore, right in calling this steam-generat- 
ing plant one of &) horse-power instead of 19.1. 

Now a careful estimate by an experienced builder of 
power plants shows that the steam-generating portion 
of this plant can be duplicated and erected in the trop- 
ics when done on a manufacturing scale by special ma- 
chinery, for the sum of $7,800, or $156 per brake horse- 
power. 

It is entirely true that this is considerably more than 
the cost of the modern steam plants of equal 
power, but it must be borne in mind that when this 
plant is once erected, it not only furnishes the required 
power perpetually, but may be said to “raise its own 
coal,” and this puts the sun-power plant in an entirely 
different class, and justifies most careful thought. 

The plant is so constructed that it has a very long 
life and requires little repairs, and is, in fact, very 
simple. 

It is true that sun-power plants do occupy a great 
deal of ground, but ground in those portions of the 
tropics where we at present intend to confine ourselves 
has practically no value, and therefore it is merely a 
matter of cost of construction, maintenance, and cost of 
running. 

Maintenance and cost of running is a little less than 
that of an equal power coal plant, and therefore the 
comparison narrows itself down to a matter of interest 
on the increased investment, and careful figures show 
that, taking this into consideration, we can compete 
with coal at $2.50 per ton in those portions of the 
tropics where the sun shines practically throughout the 
year. 

For the next ten years or so we expect to confine our- 
selves to irrigation in those regions of the tropics where 
coal is $15 per ton and above, and where we can count 
on at least 90 per cent of sunshine during the days of 
the year, and there we know our present sun-power 
plants will effect great savings. This field alone is large 
enough to give us all the work we shall be able to 
handle for some ten years to come. 

We have devoted seven years of time and have spent 
hearly a quarter of a million dollars in investigating 
every possible phase of sun power, and firmly believe 
We have solved the problem of utilizing, for the benefit 
of the human race, this greatest of all natural forces, 
and ask all engineers to look at this great problem from 
all sides, and very carefully, before putting it into the 
Visionary class. 

The problem of flying in the air has been nearly 
solved, but only fifteen years ago it was called a dream 
of the far-distant future, 


best 
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Up to the present time in all the history of the human 
race, only three natural forces—wind, water, and fire— 
have been utilized, and it is about time that all think- 
ing men should seriously occupy their minds with util- 
izing the greatest, the cause of them all—the sun. 

Certain it is that it must be done within the next one 
hundred years or so, or else we shall have to revert to 
barbarism, because eventually all coal and oil will be 
used up. 

Sun power is most logical. We know the sun is the 
central power-house of our universe, and we should, 
therefore, attack most seriously the problem of connect- 
ing ourselves with the sun direct. 

Please do not take our attempt as the final. Natural 
forces are not entirely conquered in a few years. The 
first steam engine was not a quarter as efficient as our 
present ones. We know quite well that we have only 
made the beginning, and that the sun-power plant of 
ten years hence will be at least twice as efficient as the 
one we have just tested, and that improvements will be 
made every year, but someone must make a beginning 
in a practical and public way, and we have done this to 
the best of our ability. FRANK SHUMAN. 

London, E. C., England. 


The Ease of Variable-star Observing 


To the Editor of the ScrentTIFIC AMERICAN : 

Your issue of April 4th, 1914, contained an excellent 
article, “The Attractions of Variable-Star Observing,” 
by Dr. Edward Gray. It savors somewhat of presump- 
tion to attempt to supplement Dr. Gray’s word, but it 
struck me possibly the Doctor had not sufficiently em- 
phasized the ease with which this work may be taken 
up by the beginner. It occurred to me, therefore, that 
the very fact that Dr. Gray is one of the pioneer ama 
teur observers of variable stars, while I am but one of 
the very “new beginners,” might place me almost in a 
better position to demonstrate to other beginners how 
easily they can make a start at this fascinating form 
of useful observing. A bald recital of my own recent 
experiences may perhaps prove my point. 

The possession of a good small telescope (a 3-inch 
objective) had for about a year and a half been a 
source of great pleasure. But “sight-seeing,” 
the heavens, grows monotonous, and the trip to the rot 
of a New York apartment house, my only “observatory,” 
Finally, the telescope 
remained for weeks at a time untouched—a stagnant 
investment. It was but a few months ago, having but 
a vague idea of what a variable star was, that I wrote 
to the secretary of the American Association of Vari- 
able-Star Observers, Mr. William Tyler Olcott, Nor- 
wich, Conn., asking for information as to how to begin, 
and for help in beginning, variable observing. Promptly, 
I received a most explicit reply, together with a num- 
ber of variable charts, and that very night, with no 
difficulty, picked up several fields and recorded several 
observations. This certainly shows that a start is not 
hard to make, even for the veriest tyro. A letter to the 
Harvard College Observatory brought an equally prompt 
response in the form of some of the observatory bulle- 


even in 


became more and more laborious. 


tins describing how best to make observations, accom- 
panied by several more charts. Since then the secretary 
of the association has, from time to time, in fact, every 
few days, added charts to my list, until this comprises 
well over one hundred different ones. As a result, my 
telescope, far from standing idle, finds every clear night 
a definite, interesting, and constantly new work to do. 
My equipment is of the simplest; a 3-inch telescope, 
without even a “finder”; a pair of field-glasses, a star- 
atlas, price $1, and the charts supplied with no cost fu 
me. Many observers have telescopes mounted equator- 
ially, and having “circles,” which enable them to “set” 
on a variabie field immediately. For them, I have al- 
most a feeling of pity—they lose the delight in “sweep 
ing” a region in search of a variable-field and at last 
locating it, which method, although it often requires 
more time, bears with it a joy much akin to the “Easter- 
egg hunting” of our childhood. The feeling that one is 
“growing warmer,” the sudden recognition of some 
small configuration of stars marked upon the chart, and 
the final most satisfactory “There's the variable,” can 
never be experienced by the more scientifically equipped. 
Using, by necessity, this less scientific, but I insist 
this more sporting, method, the first move is to mark on 
the star-atlas the position of the variable, or, rather, 
the variable-field, this being always given on the chart 
itself. The relation of this position to the naked-eye 
stars shown on the atlas enables the observer immedi- 
ately to sight his instrument at about the correct posi- 
tion, and then a few moments’ careful “sweeping” 
identifies the variable. Surely nothing can be much sim- 
pler. It is true that sometimes a field will prove most 
elusive, but care and patience always are successful, 
and the pleasure in finally triumphing is perhaps even 
increased by the difficulty. It is also true that, after 
but very little practice and a consequent knowledge of 
the positions of the fields, a variable is found at the 
first sight, and the sweeping search is unnecessary. 


’ 


519 


Once in the field of view, it 
brief experience to compare with good results the bril 
liancy of the variable with the various standard compari 
son-stars, whose magnitudes are marked on the chart. 
Some care must be used in making estimates of deeply 
colored stars, which often appear too faint upon first 
sight, and whose true brilliancy is not recognizable yntil 
their light is allowed to “sink into” the eye; but, at the 
most, three or four minutes is ample time to obtain an 
estimate of magnitude often of remarkable accuracy. 

The use of the field-glass becomes practical ii many 
cases where variables wax high enough in magnitade to 
make the greater light-gathering power of a telescope 
unnecessary. I have often found my field-glass availiable 
as a substitute for a “finder,” which my telescope lacks. 
Where, particularly in our hazy New York skies, it is 
impossible to see with the naked eye the fainter stars 
marked on the star-atlas, especially when these stars 
are included in the variable-field, the field-glass can be 
of great assistance. 

Dr. Gray pointed out most clearly the fascination and 
the real value of this variable observing, but it does not 
seem out of order to reiterate that it is practically the 
only steady, useful work which amateurs can do with 
small instruments. It is gratifying to know that the 
work is much appreciated by the Harvard College Ob- 
servatory, the headquarters in this country for this 
branch of astronomical research. Recently, the director 
has placed in the hands of the secretary of the associa 
tion a large number of variable charts for distribution 


requires but the most 


among the members of the association, and in his latest 
report the work of the association is spoken of in a 
most complimentary manner. 

It is to be hoped that the membership of the associa- 
tion will continue to grow in numbers as rapidly as it 
has during this past year. 
there cannot be too many—and anyone possessing an 
instrument with an object-lens of two inches or over 
will certainly find the work well 
They may be sure, also, of a warm welcome to the ranks 
of the variable obtaining all the 
assistance which lies in the power of the members to 
give. Epwarp W. PuTNAM, 

New York City. 


More observers are needed— 


worth undertaking. 


observers, and of 


A Chance for Some American to Build an 
Iron Foundry in Poland 
NE of our European subscribers sends to us the 
following inquiry: 

“We intend to erect a steel and iron plant in this 
country, and we request you to indicate what firms 
would be willing to consider our needs, the following 
general specifications to be observed : 

“1. The iron plant is to have a yearly production of 
about 11,500 tons. Of this output 6,560 tons are iv 
tended for the production of water collar and bowi 
pipes; 1,640 tons for fittings to these pipes; and 3,300 
tons for casting various machine parts, such as trans 
mission wheels, gears, parts of water turbines, aqueduct 
piping, special machinery for sugar and other plants. 

“2. The steel foundry is to have an annua! produe- 
tion of about 6,600 tons. Of this output 3,300 tens will 
be used for producing blocks for hydraulic presses and 
hammers, rollers, ete., and 3,300 tons for various steel 
castings, such as railway car wheels, parts of railway 
cars and locomotives, gear bridge 
parts for high-pressure steam engines, rollers, and san- 


wheels, members, 
dry small castings. 

“3. In order to carry on the operations described, we: 
intend to erect one Siemens-Martin furnace having a 
capacity of about ten tons of metal and shops for 
general work in which the following departments are 
to be found: a. Manufacture of water turbine parts; 
b, manufacture of water pumps; ¢, wheel 
shop; d, gear wheel shop for turning out cylindrical 
and conical gears as well as Wuest’s and Cytroen’s 


railway cat 


gears.” 

The Screntiric AMERICAN 
American manufacturers and engineers in communica- 
tion with our correspondent. 


will be pleased to place 


An Honorary Degree Conferred on the Com- 
missioner of Patents 

ON. THOMAS EWING, Commissioner of Patents, 
H received the honorary degree of Doctor of Laws 
from Georgetown University. Dean Breeden in confer- 
ring the degree characterized the Honorable Commis- 
sioner of Patents as “a man of action who attained such 
attention, and 


eminence as drew to him widespread 


deserving of the high post of public office.” 


A French Entry for the Transatlantic Flight 

Hi French aviator, Auguste Maicon, has Deen en 
Daily Mail's transatlantic flight for 
Ameri 


tered for th: 
a prize of $50,000 by Paris Singer, a weaith) 
can resident of Paris, at his own request. 
Mr. Singer, who employs Maicon in his “aeroplane 
stable” at Cap Ferrat, will finance the venture, 
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Deck view, taken from masthead. 


Shamrock I\ meets either the Reso 


Vanith next September on the Sandy 


Hlook course, will anybody, not even the men who de 
icned the bouts, have the least idea which is the faster 
f ti t™ There is no question whatever but that 


both Herreshoff and Gardner have turned out, in the 
The in iwo boats which could easily save their time 
" wanece over “Reliance,” and, under certain conditions 
f 1 am eather, such as light airs and a tumbling 


t the 0)-foot yacht with time allowance 


proof of this were wanted, it is sufficient 

toe point to the first of the three trial races held recently 
r the Sandy Hook course, in which the winner, the 

le ite made the thirty miles to windward and lee 
ivd in the record time of 3 hou 15 minutes. and 41 
econd fo appreciate the significance of this, we must 
remember thal the next fastest time, 3 hours, 24 min 
utes, BO second made by the S6-foot “Vigilant” against 
Valkyrie Il was done under the favorable conditions 
fu str wind of about twenty knots; whereas “Reso 
jute” made her record in a wind which varied from say 


knots in strength. At the present writing, 


eems to have taken the measure of “Vani 


windward, for she beat her in this par 


tieular rues } minutes and 49 seconds, in the fifteen 


outer mark, and in the third race she beat 


mite ice thee 

Vanitie in ten miles of windward work, by 4 minutes 
and 1 second. On the other hand Vanitie” is consid 
erably faster than “Resolute” in reaching, for in the 


econd race, on a reach of ten miles, she outsailed the 
Resolute” by 4 minutes and 20 seconds. 
Has Nicholson suc 


But what abeut “Shamrock IV"? 


ceeded in getting the same speed out of a 75-footer as 
we have on this side of the water? The only measure 


of her speed is the old 
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The Challenger 
**Shamrock I'V”’ 
Under Sail 


New Yacht Easily Outsails 
kastest British Cutter 
in Moderate Winds 























Photograph by Paul Thomeor 
The 23-meter “Shamrock” (right) trying out 
“Shamrock IV.” 

















Photograph by Record Press. 
Elaborate trussing of “Shamrock’s” mainmast. 


produce a boat similar to “Resolute” and “Vanitie,” and 
it is probable that the underwater form of the old 
“Shamrock” lies somewhere between that of these two 
boats. At the same time it must be remembered that, 
since “Shamrock,” under the International Rule, had to 
be built to Lloyd’s requirements as to scantling, ete, 
she is probably much heavier in build than either of our 
cup defenders, and therefore, presumably, she is not so 
fast (m the other hand, the “Shamrock” holds the 
record for speed for a 75-foot cutter, and indeed, as far 
iS-mile 


us we know, for a cutter of any length over a 


course. This achievement she put to her credit in a 
hard-sailed race over the inside course off the Isle of 
Wight, in which she covered just under 48 miles in 
exactly 4 hours, which means that she must have main- 
tained an average speed of slightly under twelve knots. 

This race, of course, was sailed in a very strong wind, 
and, thus far, in the trials between “Shamrock” and 
“Shamrock IV” there have been no tests of exactly this 
character. On the other hand, if the cabled accounts 
are correct, Lipton's new yacht defeated the old “Sham- 
rock” over a triangular course of fifteen miles by 9 min- 
utes and 4 seeonds. The most significant fact about 
this race is that she beat the old boat 6 minutes in five 
miles of windward work, or over a minute a mile. Over 
a windward and leeward course of fifteen miles, out and 
back, this would mean a gain of over 1S minutes at the 
outer mark. 

These results are so extraordinary, achieved as they 
were against a well-proved boat of the same class and 
same length, that we feel inclined to doubt the accuracy 
of the timing or the distances. Nevertheless, it is well 
established that “Shamrock IV” is a remarkably sue- 
cessful yacht in working her way out to windward. 

Also, she is said to have 





Shamrock ilso a 7) . 
foot yacht, with which r 


Sir Thomas Lipton 
made a pretty clean 
sweep Tor some vyears 
1 { n the 75-foot class 
i hurom i waters 

It should be explained 


that 1 Shamrock” is 
net one of the eld chal 
letwer for the cup for 
each f these went to 
he erapoile long age 
I'he Shoemroch wis 
lasilt in =the new yas | 
mete (7%-foot) cla 

evernl ve under 
the luternational Rule, 


the object of which was 








beaten the old “Sham- 
rock” almost as much 
as a minute a mile 


when running down the 
wind in a light breeze. 
On a reach, however, 
she does not show much 
superiority; and it is 
on this account, doubt- 
less, that “Shamrock 
IV" is to be 


double head rig (jib and 


given a 


staysail) in place of the 
single jib which she has 
hitherto carried. 

To our mind the most 
significant facet regard- 
ing Lipton’s new boat is 
that in light airs she 
has not shown much 
superiority to the old 
“Shamrock, this being 
due to the fact that, be- 
cause of her full body 
and unusually long keel, 
her wetted surface must 


es 
- 
& 


Poe 
"= 


na be very large for a 75- 
= footer, and as the wind 
lightens in strength, the 
area of wetted surface 
most impor- 
In spite of 


becomes a 
tant factor. 
her large sail area, it is 








fe proevid i fast rac 
ine ich which would 
} if t gx constiru 
thew sea teitiatole md snit 
rtole ! erulising pur 
1 i re desired 
her Chis rule 
ih the ob 
fr cutting out 
he long, full overhang 
umd the shoal skimming 
lish hull and keels of 
ex xerated draft 
wl ! characterized 
Reliane aml to a 1e8 = 
er deyres Shamrock 
It r tends to \ 


a] News Service 


Lipton’s 23-meter (75-foot) “Shamrock,” at left, and “Shamrock IV.” 


the lofty rig of the challenger, her straight sheer, and low freeboard. 


probable that the ratio 
of sail area to wetted 


(Concluded on page 526.) 
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Repair of Los Angeles Aqueduct Siphon 


Collapsed by Atmospheric Pressure: Restored by Hydraulic Pressure 
| \ | \ \ 


PECULIAR accident which is at once a striking 
i serethan of the terrific force of atmospheric 


i 
pressure and at the same time the counteracting effect 
of bydraulic pressure was that which brought the 
rupture and repair of the Antelope Valley steel inverted 
siphon of the Los Angeles aqueduct, in the period ex- 
tending from February 20th to March 1Sth, 1914. 

The Los Angeles aqueduct, the 235-mile watercourse 
by which the city of Los Angeles is to procure its 
domestic water supply from the Sierra Nevadas, crosses 
the Antelope Valley at its upper end, about one hun- 
dred mile northwest of Los Angeles, in the shape of 
a conerete and steel pipe with a total length of 21,685 
feet. The concrete approaches end where the head 
exceeds 70 feet, and their total length is 6,149 feet, 
leaving 15,596 feet of steel pipe, 10 feet in diameter, 
with a head ranging from 70 feet to a maximum of 200 
feet. This line was completed in the Fall of 1912 at 
a cost of $249,200, and is claimed by engineers of the 
Los Angeles aqueduct to be the longest line of pipe 
of such large diameter in existence. The thickness of 
the steel ranges from 4 inch to % inch. 

On the night of February 20th, following three days 
of heavy rainfall, the two concrete piers supporting 
the siphon at a point near the center of the valley, 
where the line crosses a ravine, were undermined and 
fell on their sides. The siphon which was in operation 


By Burt A. Heinly 


at the time was ruptured, permitting the water to flow 
out under a very high velocity. There then followed 
a collapse of 10,000 feet of the siphon. The line lies 
half buried in the ground, so that the under half was 
uninjured, but the upper half was driven in with such 
great force that the upper semi-circumference was bent 
downward, in many places, to within a few inches of 
the lower semi-circumference. 

At a point 400 feet from the northern or inlet end 
of the steel pipe, several of the plates were torn and 
the rivets sheared, the rupture at this end not being 
fully explained. The pipe was open at both ends, 
allowing the free entry of air. There were no sum- 
mits in the pipe and no air valves were installed. The 
concrete approaches, and the *-inch plate, were un- 
injured. 

The pipe, on the morning after the mishap, had a 
“U”" shape as shown in the illustration. Its rehabili- 
tation by water pressure, while simple in the extreme, 
is noteworthy on account of the magnitude of the work, 
and has attracted the attention of the engineering 
world. 

Under the direction of the chief engineer, Mr. Will- 
iam Mulholland, new plates to replace those torn, were 
rolled, sheared, and punched, transported by wagon 
35 miles across the desert to their destination and riv 
eted into place. New piers had been. constructed in the 


interim to replace those which had been washed awa; 

The aqueduct was then placed in operation. A flow 
of 750 miner's inches, 405,000 gallons per hour, was 
then turned in. Under a head which at first did not 
exceed two feet, the heavy steel plates, upon which 
steel hammers had had little effect in the attempt at 
straightening, began very slowly to “iron out.” As the 
préssure was slowly permitted to increase, with «a 
gradually added flow up to 2,000 miner's inches, 1,080,- 
000 gallons per hour, the pipe assumed what wili be 
to the layman the unusual shapes shown in the accom 
panying diagram, until it returned to its truly e«ytin 
drical form. At one time, it assumed the shape of an 
ellipse with a major diameter of 14 feet 6 inches. 

To the engineer it will be interesting to knew that 
in this transition, none of the tongitudinal seams were 
sheared and that only a small amount of caulking of 
the last named seams was necessary. In seme in 
stances, for distances of 400 or 500 feet at a stretch, 
the return to rotundity was made with no damage what 
soever to the pipe. At other points, only the caulking 
tool was required. For repairing the damage due to 
collapse, the expense did not exceed $250, and for the 
whole work of repair, which included cost of and fitting 
in the new plates, building concrete piers, and prepar- 
ing against the repetition of the accident, the amount 
expended was within $2,200, 





COLLAPSED BY ATMOSPHERIC PRESSURE WHEN A 
RUF RE AUSED A SUDDEN OUTFLOW OF WATER 
AND CONSEQUENT VACUUM IN THE PIPE 








THE WATER HAS BEEN TURNED IN AND THE 
HYDRAULIC PRESSURE IS BEGINNING TO SHOW 
IN THE VERY GRADUAL UPWARD THRUST. 








THE SIPHON VERY EVIDENTLY RETURNING TO 
SHAPE AFTER BEING SUBJECTED TO SLOWLY 
INCREASING HYDRAULIC PRESSURE FOR ABOUT 
EIGHT HOURS 








WHERE THE PIERS WERE SWEPT AWAY, CAUSING THE RUP- 
TURE AND CONSEQUENT COLLAPSE OF THE SIPHON 


HERE THE PIPE HAS ASSUMED THE SHAPE OF THE PIPE FINALLY RESTORED TO iTS ORI- 

AN ELLIPSE WITH A MAJOR AXIS OF FOURTEEN GINAL CYLINDRICAL FORM. THE HEAD WAS 

FEET SIX INCHES 165 FEET WHEN THIS PHOTOGRAPH WAS 
TAKEN. 
































PEELE beers 





‘ Collapse of the Antelope siphon of the Los Angeles aqueduct and its restoration by hydraulic pressure. 
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A New Rotating Sleeve Motor 
ore motor of the non-poppet valve type has just 
- 


appeared in which a single sleeve acts as a valve 


whereas practica all other motors of the sleeve valve 
type have two sleeves rhis motor also differs from 
others in the fact that the sleeve revolves continuously 
at one quarter crankshaft speed \ few years ago a 
rotatis sieeve motor was introduced from France, but 


the present motor differs from that in the fact that it 


has a stationary sleeve, or cylinder, 
around which the rotating sleeve 
operates. An in rtant feature of the 


new motor is that both the stationary 

ve or eyiinder and the rotating 
leeve ta be removed readily from 
the water-jacket without the neces 
sity of disassembling the engine and 
seyairating the cylinder from the 


geurcase in order to reach the 


sleeve Not even the timing of th: 
y disturbed ‘ ing 
cv linde or the eeve valve 


The improved motor is made up 
four principa juirts Outside 


there is the common cylinder cast 


ing, containing the water-jacket por 


tion Within this is placed a fixed 
sieeve with enough clearance around 
it to receive the rotating sleeve 
Last of all, comes the piston, which 
reciprocates within the fixed sleeve 


In the photograph showing the vari 
ous paris, the rotating sleeve is indi 
cated at A, the fixed sleeve, or cyl 
inder, at B, while the third view 
the sleeve, the evlinder, and 
ast mbled rhe sieeve 
1 is connected with a spiral gear G 
by ments f quare-jaw clutches 
The gear G is engaged by a spiral 


pinion ?, mounted on a shaft that lies parallel with the 


crankshaft The valve shaft is driven by geared con 
nection with the crankshaft is shown in the photo 
graph of the motor with the cover of the gear-case re 
moved ihe ectional drawing shows how the gear 


whee G is clamped between the bottom of the water 


jacket aad the top of the crank-case and is not dis 
turbed he either the valve sleeve or the fixed sleeve 
is removed rhe fixed sleeve, which is indicated by a 
solid black line in the drawing, is formed with an en 


iarwed water-incketed head that i held in place by 
means of four bolts. The spark plug is inserted through 
the center of this water-jacketed head 

The revolving sleeve is formed with two rectangular 
ports | The stationary sleeve, or cylinder, also has 
two ports, marked S and #, the former being the in 
take port. and the latter the exhaust port. These are 


opened successively at the proper time by the port Q in 





the reve x sleeve A Because the sleeve revolves at 
ene quarter crankshaft speed, it must have two ports 
which alternate in their functions. This gives each port 
ample time to cool, and permits of better lubrication 
(il under pressure is supplied to the sleeve through a 
pir il groove therein 

The timing of the motor is as follows: The intake 
begins to open at 14 degrees past top dead center, and 
attains full opening in S2 degrees. Then it remains at 
maximum opening while the crank travels 2S degrees, 
closing thereafter in S2 degrees, giving a total range of 
192 degrees. The exhaust valve bas a range of opening 
covering 22S degre of which 110 degrees is required 
in obtaining maximum opening. Then there is a con 
tinuance of S degrees at maximum opening and closing 


in 110 dezrees, thus bringing the exhaust to closed 





The motor with gear-case open and a sleeve and 
cylind et on to 


SCIENTIFIC AMERICAN 


position at 5 degrees past the top dead center. The 
exhaust starts to open at 45 degrees ahead of the bot 
tom dead center, and the intake starts to open 14 de 
grees after top dead center, and is closed at 26 degrees 
past bottom center. These timings have been adopted 
after careful test to work out a motor which will idle 
t slow speed and develop maximum horse-power at 
gh crankshaft speed. With this timing on 


relatively h 


a six-cylinder block motor, with cylinders of 34% by 5% 


June 27, 1914 


purchase an article made wholly, or in part, of imported 
cotton yarn, or cloth, that the United States Govern. 
ment, in collecting the duties on that article, took inte 
consideration the fact that cotton yarn and cloth are 
hygroscopic, and the amount of moisture they contain 
is dependent upon the temperature and relative humid. 
ity of the atmosphere? But few have a knowledge that 
in the administration of the cotton schedule of the 
tariff act of October 3d, 1915, the U. 8. Treasury 
Department has taken into consid- 
eration the moisture content of cot- 





ton yarn and fabric. Schedule | 
(otherwise known as the cotton 
schedule) of this act provides for 
cotton yarn and fabrie at an ad 
valorem rate of duty and establishes 
the lines of demarkations of the 
various Classifications, according to 
the yarn number. 

In the ascertainment of the yarn 
number the weight of the yarn, or 
cloth, is one of the principal factors, 
The moisture content, therefore, 
bears an important relation to the 
weight, and consequently to the yarn 
number. The quantity of moisture 
cotton cloth or yarn contains de- 
pends upon the temperature and 
relative humidity of the atmosphere. 
As an illustration, let us take a sam- 
ple of S40 yards of cotton yarn, 
which under atmospheric conditions 
of 70 deg. Fahr. temperature and 65 
per cent relative humidity, weighs 
116.67 grains. The yarn number of 











rhe oven has a one-fifteenth horse-power motor connected by a belt with the fan 
which maintains a circulating atmosphere within the oven. 


inches, operating at 2,400 revolutions per minute, 55 
horse-power has been obtained on a block test. The 
weight of the motor is but 550 pounds. The motor is 
lubricated by a force-feed system, with pressure sup- 
plied by a gear pump located in the crank-case. 


Science and the Tariff 
By Dr. E. E. Pickrell 


1D! E to extensive publicity of recent years, every 
one realizes that the United States Government 
employs a scientific means to provide pure food and 
drugs to the consuming public. But few people are 
aware that science is a valuable assistant to “Uncle 
Sam” in the enforcement of the tariff laws in ascer- 
taining the duties on imported merchandise, and that 
the application of every new tariff is more dependent 


on science. How many persons realize, when they 






































Section showing the mounting of the sleeve 
valve and the cylinder. 





this sample is 60, for a No. 1 cot- 
ton yarn is a yarn 840 yards of 
which, under these atmospheric con- 
ditions, weighs 1 pound, or 7,000 
grains, and a No. 60 cotton yarn 
In this 


sample the proportion of moisture to dry cotton is as 


weighs 1/60 of 7,000 grains, or 116.67 grains 
S14 parts to 100 parts, or {14 grains to 107.58 grains. 

Expose this sample for a sufficient period of time to 
an atmosphere of 73 deg. Fahr. and 46 per cent relative 
humidity, and it would weigh 114.19 grains. Its yarn 
number would be 7,000 divided by 114.19, or 61.3. The 
moisture content would be 114.19—107.53, or 6.66 grains, 
representing 6.19 per cent of the dry cotton. Place the 
same sample in an atmosphere where the thermometer 
reads 68 deg. Fahr. and the hygrometer records 97 per 
cent, and its weight would be inereased by 121.95 
grains, which is equivalent to a yarn number of 57.4. 
The moisture content would be 121.95—107.53, or 14.42 
grains, which represented in percentage of the dry cot- 
ton contained in the sample, is 13.41. It is, therefore, 
quite apparent that a few degrees in temperature and a 
variation in the relative humidity has an appreciable 
effect upon the weight of cotton yarn, and consequently 
the yarn number. 

If, on the day of importation of a consignment of 
cotton yarn into the port of New York, the thermometer 
registered 73 degrees and the hygrometer returned a 
reading of 46 per cent, its yarn number, as ascertained, 
would be 61.3, and the merchandise, accordingly, classi- 
fied under paragraph 250 of the tariff act as cotton 
yarn exceeding 59s to 79s at 22% per cent ad valorem. 
But, provided the temperature and humidity had been 
68 degrees and 97 per cent, respectively, the yarn num- 
ber would necessarily have been 57.4, and in the classi- 
fication of the importation, a rate of duty of 20 per 
cent ad valorem would have been assessed as for cotton 


yarn exceding 49s to 59s. To avoid these differences of 


(Concluded on page 529.) 
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The sleeve and cylinder shown separate and 
assembled with spiral driving gear. 
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X-Ray Photographs of Flowers 
By John W. N. Sullivan 


HE discovery of the remarkable penetrative powers 

of X-rays has received applications in surgery and 
medicine for some time. But, in one sense, the X-rays 
which are produced in the ordinary way have the de- 
fects of their merits; they are valuable for their pene- 
trative powers, but for some work these are too marked. 
It is found that if the X-rays from an ordinary 
Crookes tube are used for viewing the chest of a man, 
for instance, then the addition or subtraction of a few 
articles of clothing makes little or no difference to the 
resultant photographic image. Such high penetrating 
rays were found quite useless for obtaining radio- 
graphs of such delicate structures as a feather, leaf of 
a plant, or the petal of a flower. 

But it has been recently found that by using a 
specially designed tube under suitable conditions, giv- 
ing out the softest possible X-rays, not only could radio- 
graphs of such structures be secured, but that they 
showed sufficient detail to admit of magnifications vary- 
ing from 10 to 40 diameters. A tube capable of 
producing these rays was designed by Lindemann, who 
suggested the introduction into the tube of a window 
made of lithium glass. Such a window offers but a 
slight resistance to the passage of the softest X-rays it 
is possible to produce. 

Tubes of this type have been used by radiographers 
all over the world for several years, but it was not 
until the last two years that their use in obtaining 
radiographs of thin transparent objects was fully rec- 
ognized. Beautiful radiographs of flowers, insects, and 
opaque objects were first exhibited in England at the 
exhibition of the Royal Photographic Society held in 
London in October of last year by Pierre Goby, for 
which he was awarded a medal. 

The apparatus for producing such radiographs has 
since been considerably simplified and the experiments 
of Hall-Edwards have been made with tubes which had 
been in use for several months, and with but the addi- 
tion of a few simple pieces of apparatus, which can 
easily be constructed by anyone possessing an elemen- 
tary amount of technical skill. 

The tube with which he has achieved the lest results 
is a Bauer heavy anode tube, provided with a Bauer 
regulator. This tube has been in daily use for months, 
and the glass is heavily coated with platinum. For 
ordinary use it requires to be constantly lowered, as it 
becomes high after a medium exposure. 

When working, the vacuum is lowered to such an ex- 
tent that the cathode stream becomes quite visible, and 
should it disappear during the somewhat long exposure 
necessary, more air is pumped in from time to time. 
For flower studies Ilford X-ray plates are used, en- 
closed in a couple of Tyler’s light-tight envelopes. 

The plate is placed at a distance of from three to five 
feet from the tube, and the proper exposure is learnt 
by experiment. ‘The flowers, leaves, berries, insects, or 
smal] animals are placed upon the envelopes, care being 
taken that the emulsion side of the plate is upper- 
most and the tube is placed over the center of the 
plate. 

A specimen plate was produced by placing the tube a 
distance of 3 feet 6 inches from the photographie plate. 
A twelve-inch coil with a mercury jet interrupter was 
used. Six amperes from a direct 220-volt supply was 
passed through the primary, a resistance of about 12 
ohms also being used. The exposure was 90 seconds. 
The negative was developed with a hydroquinone-metol 
developer, the development taking about 10 minutes. 

Should the flower or other object to be radiographed 
be of extremely fine texture, it is well to increase the 
distance between the plate and the tube. In radio- 
graphing insects no envelopes should be used, as the 
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X-ray photograph of carnations, tulips, and daisies. 


grain of the paper is apt to obscure some of the fine 
details which would be visible without them. 
Stereoscopic radiographs may be obtained by first 
placing the tube 1% inches from the central line to the 
right, and in the second case the same distance to the 
left. The ordinary stereoscopic changing box does not 

















X-ray photographs of anemones. 


allow the necessary soft rays to reach the photographic 
plate. 

Micro-radiographs can also be obtained, and Dr. Hall- 
Edwards hopes shortly to place on the market a simple 
device for obtaining these with the minimum of trouble 
and expense. 

Inasmuch as these radiographs show the internal 
structure of flowers, insects, and other objects in addi- 
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tion to their outline, they open up a great fleld for re 
search. Their use largely dispenses with the need for 
dissection, while the periodic radiographing of a grow 
ing plant or small animal opens up a field of great value 
to the naturalist. 


A Human Skeleton One Hundred and Fifty 
Thousand Years Old 
R. HANS RECK, of Berlin, has discovered, at 
Oldoway, in the north of German East Africa, the 
skeleton of a man who lived, in all probability, some 
150,000 years ago. The photographs reproduced were 
supplied by the Doctor to the Jllustrated London News 
and were accompanied by a note to the editor of that 
weekly. The following translation is from the German: 

The rare animal fossils of the Tertiary Period yielded 
by Africa decided the Geological-Palaeontological Instl 
tute and Museum of the University of Berlin to execa 
vate the Oldoway “pit.” In three months, some 1,700 
bones were found and taken to the expedition’s camp, 
there to be sheltered carefully under primitive, straw 
roofed huts untll they could be numbered, classified, and 
packed for their long journey. The huts in question 
were full of bones and huge relics of elephants. Most 
of the tusks discovered were surprisingly long, very 
light, and straight. The best was 3.8 meters (1° feet 
5 inches) in length. Then there were represented the 
rhinoceros, the hippopotamus, numerous antelopes and 
gazelles, as well as pigs, rodents, and beasts of prey 

It was frequently difficult to obtain the bones. Not 
only was there a dearth of water and a blazing sun. but 
wild animals would arrive unexpectedly and disturb the 
diggers. Rhinoceroses, in particular, chased the men 
from time to time, sending them running through the 
trees and holding them prisoners for hours. The crum 
bling walls of the pit provided another obstacle. A 
precious relic would be seen in about the middle of the 
50-foot wall, and those seeking it would have to he 
lowered by ropes, or rude ladders would have to be 
made and so set that the “find” could be reached 
When, by good fortune, a piace was found upon which 
a man could stand, the task was easier, for the natural 
“platform” could be enlarged by the pick. 

One day brought with it a great surprise. On the 
steep incline of the “pit,” the excavators found signs of 
a human skeleton, which was soon laid bare and pro 
tected by a straw roof. The discovery was seen to be 
of extreme age, and in a remarkably fine condition. The 
stratum about it was undisturbed, proof that it owed 
its position not to having been buried at the bottom of 
a hole dug down through several strata, but to having 
been contemporaneous with the stratum in which it 
rested. And that stratum is so old geologically that 
the skeleton must date at least from the Diluvial Period 
of Africa, which, it may be noted, synchronizes with 
the Ice Period of Northern Europe. No more precise 
date can be assigned to it until it has been compared 
with fossils found during the same excavations. It 
is typically negroid, and the first fossil humen form 
found at Oldoway. The skull is highly developed, 
narrow and long; the head is set deep in the shoulders; 
the chest is massive. The position of the skeleton calis 
for notice. The legs were drawn up sharply, and ebvi 
ously in a natural manner. This is additional argu 
ment in favor of the belief that the body was not 
buried ; and must be taken in conjunction also with the 
facts that there are no traces of entombment, and that 
the contorted attitude is unknown in any case of buria! 
by man. It would seem that the man was driven inte 
the lake which was once above the spot on which his 
remains were found, or met with an accident on it, and 
was drowned. The body would be quickly covered with 
the mud at the bottom of the water and tufa, and so be 
protected from disturbing influences. 





























By courtesy of the /i/ustrated London News. 


The human skeleton found at Oldoway by Dr. Reck has already caused some controversy 
in Berlin. The skull is well developed; indeed, is like that of a negro of to-day. For this 
reason, more particularly, the age of the remains is being much discussed. 


By courtesy of the ustrated London News. 


Dr. Reck thinks that the position of the Oldoway man is accidental, and not due to burial 
Prof. Fritsch, on the other hand, states that the tufa bed in which the skeleton was found 
may have been there first, and the body may have been buried in it. 


The skeleton of a prehistoric man found at Oldoway, German East Africa. 
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| This department is devoted to the 


anu questie 


in / f present and prospective owners 


ms relating to mechanical features 


Motor-driven Commercial Vehicle 


of motor trucks and delivery wagons 7 


operation and management of commercial motor vehicles 


he Editor will endeavor to answer 








Road Construction by the 
“Penetration Method ”’ 
method” f road 


Ss the penetration ‘ 
‘ truction a permanent foundation i 


first iaid, after which large crushed ston 
eording to the road specifi 
cation \ hot road oiler” is then run 


ever the road, applying a hot bituminous 


} ler which 1 forced into the layer of 
rushed fom under pressure hiling up 
the iMerstios het weer thre te 

he ‘ place \ the bine 

harder the tones are held more firmly 
in «, forming a solid ma of crushed 
fon md bituminous material When 
the first wrse is finished, another layer 
of tone | rolled into place the stones 
coming in contact with each other by the 
pressure of the steam roller; again a hot 
binder is applied by the “hot road oiler,” 
ling up any crevices In this way a 


solid road is obtained with no openings 


between the stones, and no moisture can 


get into the road and disturb its surface 


when it freeze as is frequently the case 

macadam roads, The stones are gripped 
in the bituminous binder, and all spaces 
filled wy “> that the stones cannot be 
picked ou by automobile traffic of 


course ‘ 


md of this type has no dust 


The machine here illustrated is special 
ily constructed to deliver the hot bitu 
minowus binder under pressure It is a 
54-ton truck, having sliding gear trans 
mission with wide ranges of speed. The 
main tank holds 750 gallons of binder 


The binder in the tank is heated by coils 


f pipe in the tank, which coils are filled 
viti tenum This steam is generated in 
the flash boiler at the rear of the truck 


fired by fuel oil, which is 
eerried in a small tank on the right-hand 
truck, and hence invisible in} 
our illustration. The steam from the boil 

er is also used to run a reciprocating 
“pinnger type” air compressor rhe air | 
pressure forces the binder in the large 
tank into the road A second small tank 


‘ht-hand side of the truck car 


ries the water for the bolle The boiler 
ix also provided with an air primer 
for starting the fire underneath the 
botler 


Suitable arrangements bave been pro 


vided for training the binder when it 


is taken from the tank, before reaching | 


the distributing manifolds situated under- | 
neath the boiler at the end of the truck 

The operator is stationed at the rear of 
the truck. directly above the manifolds, so 
that te i trol and regulate the ap 
ication of the binder to the road Pro 
virion is made for attaching a nozzle and 
hose to the distributing manifold and ap 
piving the ofl locally by hand 

it can readily be seen that a full range 
ix reached for the application of binder 


hy varying the air-pressure on the tank 


opening closing the manifold noz 
sle bry irvil 
the binder j 


truck at different pool 


applied at the rate of from 4% gallon pe 
quare 


quare yard 


Marvelous Growth of the Motor 
Truck Industry 


( )! ve | know that the motor | 
truck industry has shown a remark 


able deve 


lopment in the past few years. 
There is plenty of evidence of this, not 

on the streets of our large cities, but 
on the country highways Nevertheless, 
we believe that a picture of this growth 
will startle even the most observant man. 
According to statistics published in the 


Power Wagon, there were, in 1910, 11,000 


x the temperature at which 
applied, and by running the 


Binder can be 


ird to as much as 2 gallons per 


a truck to their credit that is not show! 
in the drawing. 
Quoting again from Power Wagon, New 


has jumped from eighth position, 





Philadelphia 


123.000 motor trucks. 


and Chicago 4,300, while third position is 
held by Los Angeles, which in three years|ing the company’s heavy 


300 trucks, to third position, with $,000.| and collected as a 
holds fourth position with | colorless liquid. 


that 1912, 1913, and 1914 have each half) brownish in color and a hydro-carbon ip 


1) nature, had been permitted to flow away 
and mingle with the waters of a large 
Now, 


y| river however, a way has been 


York has 8,900 motor trucks in service, | found not only to use the residue, but to 


materially reduce the expense of operat- 


trucks as well, 


with | The residue is passed through a small stil] 


slightly lighter and 
This liquid then is mixed 
with half its volume of commercial pe- 


Most significant has been the progress; troleum, the resultant compound costing 


in the use of “fleets” of trucks. 

are now 149 concerns using 20 or 
trucks, and of these twenty-two operate 
“fleets” of 100 or more. 


of five or more trucks department stores | 


lead, with 2,753 machines; 
with 2,040 machines; 


express com- 


panies come second, 


and brewers third, with 1.543 machines. | 


In actual numbers of trucks, furniture, 

















Machine for applying hot binders under pressure in road construction. 


vehicles rhe next 
grown to 20,000, 


commercial motor 
number had 
Thereafter the 


each year The year 1912 ended 


vear the 
figures more than doubled 
with 
1,000 motor trucks, and last year the 
final figure rose to 95,000 

This geometrical progression cannot go 
on forever or in the next few years there 
commercial than pleasure 


would be more 


vehicl in service, and another decade 


would find more motor trucks than people 
1 the United States But 


1 as yet there 


appears to be no checking of the phe- 
growth So far 1914 appears to 
Already the 
has reached 125,000, and that for only a 
to May Ist. 

We have endeavored to picture this re 


nomena 


be holding its own number 


third of the vear, viz., 


markable increase by letting one vehicle 


represent ten thousand. Then the growth 


year by year is, roughly, as shown in the 


accompanying drawing. It will be noted 


hardware, and other trades lead, although 
they do not use as many trucks in fleets. 


Pintsch Gas Residue for Motor Fuel 
W HAT with the comparatively high 


price of gasoline anything that holds 
even the remote promise of taking the 
place of that commodity quite naturally 
is of interest to users of heavy motor ve- 
hicles, and in this connection the experi 
ence of a prominent gas company in Texas 
should prove doubly interesting, for the 
company has succeeded in using with its 
own vehicles a kind of fuel that never has 
been used before. The company in ques- 


tion is a large producer of Vintsch illu- 


| minating gas for residences and railroad 


trains and until very recently had,.consid- 
ered it quite a problem to be rid of the 
great quantities of residue which accumu- 
late. Previously, this residue, which is 


Among owners | 


There | the company all told 11 cents a _ gallon, 


| 


more} In using the compound the ordinary gaso- 


line carbureter is used and no need has 
found for making adjustments of 
Some slight 
carbonization results from the use of the 
fuel, but as this is a light, flaky deposit, 


been 


either fuel or air supply. 


it is of small consequence and blows away 
pipes. In 
starting during cold weather slight diffi- 


easily through the exhaust 


j}eulty also is experienced by the drivers, 
“spinning” the 
motor rapidly. It is stated that the com- 


| though this is overcome by 
pany not only uses the new fuel itself for 
all of its vehicles, thus effecting a material 
}economy in operating expenses, and, in- 
more 
| power, due to the greater number of heat 
units contained in the fuel, but that it is 


cidentally, obtaining considerably 


|} producing it in limited quantities for 
j}the use of others It is expected that 
j}other producers of Vintsch gas also will 
make some attempt to turn their unprofit- 
able residue into profit as a result of the 
experiment of the Texas company. 


Motor Truck Notes and Queries 
i a ¥. “What 
there on the market intended to prevent 
the theft of a motor car or truck? Our 


writes : devices are 


lelivery car is driven by one man who 
often has occasion to leave the machine 
standing for 15 or 20 minutes while he 
lenters an apartment building to receive 
| the day’s orders. There have been sev- 
eral thefts of automobiles reported re- 
cently in our city, and as our car con- 
sists of a new chassis of the pleasure type 
with a panel body mounted thereon, it 


would make as valuable ‘pickings’ as 
would a high-grade touring car.” 

A. Nearly every new car is provided 
with a certain form of plug or lock and 
key that cuts off the ignition current. If 
a plug is ordinarily used, its place may 
be taken by a nail or cotter pin of the 
proper size, while the ordinary ignition 
“blank” key 


duplicated. 


lock is guarded only by a 


or one that can be easily 


Consequently, neither of these means is 


lespecially efficient against the experi- 


lence of an automobile thief. Especially 


ldesigned ignition locks are made, how- 


ever, in which a famous type of burglar 
proof tumbler lock must be opened with 


(Concluded on paye 526.) 
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Motor trucks more than double their numbers each year. 


Each truck here represents ten thousand. 
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RECENTLY ATENTED INVENTION 





These colu ype to all patentees. The 
cies ar d by special arrangement 
with the in rerms on application to the 

nt of the Screntiric 


Advertising 
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— 
Pertaining to Apparel, 
GARMEN'! B. I. 3 t $10 KE. 12th St 
New Yort N \ rhe invention has for 
its purpos pr ision of 1 garment such 
as a rain oak, and the like, and pro 
vided wit! ertil collar and hood ar 
ranged to use as an ornamental col 

i. with or without a military 


lar or as 
effect 

GARMENT If 
Broadway N 


I’al 


York ee rhi 


MENBERG 


Inventor pro 








vides a for ranged to pt ide a cushion be 

tween the ind tl tand, with a view to] 

prevent tl end of the ody from strik 

ing the t tand, to the detriment of | 

the body I! t! fastening device for fas 

tening the iv to th tand is loosened 
Electrical Devices, 

BELECTRIK LAMP SOCKET M. Reicu 
fil W. oft St New Yor N. ¥ This im 
provement s ft ! , installing an 
electri t 1 in operator to 
install the t in servi position ; simpli 
fies the ! ml mounts the socket 
readily it i positior 

Of Enterest to Far 

AUTOMATIC HEN MARKER Fr. WH. PREBLE 
and K. TD). Gian 2250 S, 22nd St *hiladel 
phia, Pa I it tion pro a nest con 
struction wit l wher when a hen 
enters tl I drop of ink or paint of any 
suitable nature w e caused to drop upon her 
back By this means, the hens which enter 
nests W irked, so as to clearly identify 
them and distinguish the from the hens 
which do t frequent the nest 

PICKER’S SACK \. Hl. Larraner, Corona, 


Cal. The primary ect here is to provide a 
top for a sact 
from falling into the sack 


is to pr id 





ks and trash 
the picking 
a sack which 
impossible for 


ll keep stic 
luring 
operatior An object 
nstructed as to render it 
direct 


the fruit by the fall 


is so ce 


a picker fruit 


te clip 


thereby injuring 


Of General taterest, 





NON - REFILLABLI BOTTLE W Ww 
SMITH I Star y S. Spencer Darling 
ton, Md \ ject of this invention is to pro 
vide a ! pt for holding liquids from 

NON-REFILLABLE BOTTLE, 
which the liquids i readi poured, but 
into which the liquid nnot be readily re 
turned after it is once emptied The device is 
cheap to manufacture 

SEA-ANCHTIOR I Ro i 2702 Hyde St., 
San Francisco, Cal rhis invention provides a 
spreading frat for an anchor adapted to 
maintain its operati position irrespective of 
added weight: provides a buoy for iid anchor 
to maintain the equilibvium thereof; and pro 





Vides oil and 
to hold 


a ballasting compartment adapted 


nd distribute a liquid to affect the sur 








face of the water in which the anchor is held 
when in service 

CALCULATOR OR ABACTS  <¢ BEN 
NETT, cure of A. TP. Bennett, 144 W th St., 
New York, N Y This invention refers to 
counting clements known as abaci, and has 
reference more particularly to the frame struc 
ture, which comprises a member carrying the 
counting clements and provided with supports 
at the ends of such a shape that the said 
Member is in normal position at all positions 
of the upport 

SUPPORT FOR NOTE BOOKS AND THE 
LIKE. J. Waker Augusta Works, 19-21 
Warstone Lane, Birmingham, England. The in 
Vention provides the frame which carries the 
book with means for preventing accidental 
turning over of the leaves, with means for ad 


justing the same vertically and angularly in a 


horizontal direction, with means for adjusting 
the slope of the same, and with means, when 
it is used on a typewriter, for fixing it securely 


to the frame of any ordinary machine 


VENTILATOR.—J. A. Hopen, Sunny- 
side Ave.. Falls of Schuylkill, Philadelphia, Pa. 
Mr. Hodel’s invention relates to ventilators of 


3526 


the type used upon the tops of chimneys, flues, 
and the like, for the double purpose of pre 
Venting entrance of rain water into the chim 
Rey and of affording ready means for the es 
cape of smoke from the chimney, while at the 


710 | 


into the sack, | 





| designed 
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| same time adding an ornamental appearance to , 


the chimney top. 


Hardware and Tools, 
MICROMETER CALIPER.—-E. W. Marion, 
} 1833 Butler St., Philadelphia, Pa. This im 
provement has reference more particularly to a 
device which comprises a pair of relatively ad 
justable heads provided with measuring points, 








and means between the heads for altering the 
sim 
4 
. 
MICROMETER CALIPER. 
normal fixed distance between them It pro 
vides a caliper with which measurements from 
zero to any number and fractional part of 
standard units, as machine practice may re 
quire, can be made by a simple adjustment of 
the parts 
Household Utilities, 
UTENSIL KNOB E. C. Frisk and E. C 
ANDERSON, Somerset, Wis. Address the former 


Wis. The 


to knobs for use with 


Somerset St Croix Co., Somerset 


invention relates 


utensils and the like, and refers more particu 
larly to a device which comprises a_ knob 
proper, fashioned from an elongated spirally 


disposed member, and means for attaching said 
member directly to the utensil or body. 


Machines and Mechanical Devices, 

ALARM WATCH.—J. 8S. DeWirt, 306 N 
Arthur St., Pocatello, Idaho. The par 
ticular purpose here is to provide a watch with 
for wrist 
or ankle addi 
tional or 
squeezing for 


more 


means mounting it upon a person's 
with 
gripping 


or ankle, 


providing said watch 
for 


upon 


and 
producing a 
the wrist 


means 


effect 


the purpose of attracting the attention of the 
wearer, and thus serving the purpose of an 
alarm 

APPARATUS FOR MANUFACTURING ICE. 


L. CC. Bonp, Box 241, Beaufort, Charleston, 
8. C. This invention provides an apparatus 
whereby clean ice can be manufactured from 


in 
moving 


water containing impurities suspension. 
This is attained by providing 
tacles adapted to receive the water to be frozen 


and positioned in the brine tank, the tempera 


recep 


ture of the brine being maintained below the 
freezing temperature of the water. 
MATRIX MARKING MACHINE W. A 


Heipe., 427 Jackson St., Mankato, Minn. This 
for recording matter to 
printed and preserving a paper record of such 


invention provides be 


matter, to be used as a matrix from which 
slugs may be made; simplifies the type bar 
mechanism so that a number of independent 
type bars may be lowered to different levels, 
each type bar carrying a plurality of type, 
the parts so arranged that the letters to be 
printed in a line are brought together by vir 


tue of the levels of the several type bars ; 
vides mechanism for restoring the type bars to 
a predetermined level; provides for properly 
and type to enable them to 
make an impression in the printing of a line 

and the for holding the 
type characters in position for making impres 
The 
nominal 


ALARM J 


pro 


alining clamping 





improves mechanism 


machine may be produced at a very 


sions 
cost 
570 


RicHMAN, Ralph Ave., 


cooking | 


maintain the distended 


form, or to collapse the cover. 

CRULLER SHAPING MACHINE.—I. Hernz, 
}; W. 48th St., Manhattan, N. Y., N. Y. The 
t here is to provide a machine which will 
automatically shape dough fed into the ma 


chine in a predetermined shape, as, for exam 

ple, a cruller, and deliver the shaped dough ; | ATENTS 
further, in shaping the dough by the machine, 

all waste of dough is eliminated. 


uble bows to cover in 


LEGAL NOTICES 








OVER 65 YEARS’ 
EXPERIENCE 





objec 







STOP MOTION.—K. Sioart, care of Scran 
ton Silk Machine Company, Scranton, Pa. An Trace Marks 
improved stop motion is provided by this in DEsicns 
vention for use on reeling machines to stop Copyricuts &c. 


positively and quickly the reel in case of the 


INVENTORS are invited to 


communicate with 


breaking of a thread or yarn or the running Munn & Co., 361 Broadway, New York 
out of the yarn from its spool. The device 625 F Street, Washington, D. C., in regay 
requires ne fine adjustment or sensitive bal securing valid patent protection for their Inventions, 
ancing by skilled workmen, and the parts are Trade-Marks and Copyrights registered. Design 
prevented from being actuated by mere vibra Patents and Foreign Patents secure: 


A Free Opinion as to the probable patentability 
of an invention will be readiiy 
us with a model or sketch and 


tion incident to the running of the machine. 
given to any invent 


ab 
All communicatior 





furnishing 
scription of the device in question 


Railways and Their Accessories. 


are strictly confidential. Our Hand-Book on Pax 
RAILWAY CAR.—J. W. Spraur, care of will be sent free on request 
Emmet Carey, Philipsburg, Mont. This inven Ours is the Oldest agency for securing patent 
tor provides a construction of cars whereby COE CRATNOE OveT NYS Enc 
the car ends will be disposed at an oblique | All getents cecared through ue are described w 


cost to patentee in the Scientific American. 


MUNN & CO., 361 Broadway, New York 


Branch Office 625 F St., Washinaton. D.C a 
——— 


angle transversely of the track, and hence upon 
a collision, the cars will not tend to telescope 
with the ordinary of car, but by 
of the car ends being disposed in substantially | 
; parallel relation and obliquely with respect to 
the track tend to thrown to 
of each other as they come together by impact 


form reason 

















will be one side 


Classified Advertisements 


of collision 


—— _ . Advertising In this column Is 75 cents a line. No 
Ss ( An d » &M LE 8 | 
; Ww ITCH I K J I foo E, Folkston | less than four nor more than 12 lines accepted. Count 
Ga. The purpose here is to provide an arrange- | seven words to the line. All orders must be accom. 


will effectively hold the switch | "led by a remittance. 


point against the rail which ian: 
readily released when it is desired to open the | 
connections of such character as that 


ment which 


main and may be 


AQUATIC DEVICES 


switch by DAILY DROWNINGS warn bathers and 


ea tray 








they may be actuated when the switch throw- | elers to carry the Auto-Pneumatic Swimming Beit 
| Pog No cheap toy Self-instructor in swimming 
| ing lever is raised and sane Pocket Life Preserver Dealers, or by 
mail. Illustrated catalog: 309 Broadway, New Yor 
AUTOMATIC WHISTLE.—G. R. Dunn, R. , : 
, No. 6, Hlkhart, . This -nti = _ 
F D i, i Ikh urt, Ind This invention pro AGENTS WANTED 
vides means which may be disposed alongside 
the track for operating the whistle indepen SOBRINO HERMANOS, Casilla 183, Concepcion, 
‘ - Chile, desire to obtain the agency for Chile for good 
dently of any attention on the engineer's part.| American products of practical use, as well as new 


inventions Correspondence invited 
ences given and required 


AGENTS Profit 


It provides means for automatically operating Good refer- 


a whistle which may be disposed at predeter 


500% Free Sample Gold and 


mined points, so as to insure the sounding of]... ~ 
I 8 Silver Sign Letters for store fronts and office win 

the whistle at these points. dows. Any one can put on. Big demand every 
where Write today for liberal offer to agenta 


Metallic Letter Co., 438 N. Clark St., Chicego, U.S 


Pertaining to Vehicles, 





AMBULANCE AUTOMOBILE,—F. E. Camp PATENTS FOR SALE 
BELL, 241 W. 23rd St., New York, N. Y. This PATENT, last issue No. 1.007.015: Canad Pat 
invention provides means for, at will, convert- | ents also for aquitery water-closet seat. Good bust 
ing an automobile of usual construction to is inodities Avenue. Springh a Mes! ah 
adapt the same for use as an ambulance; pro 
vides an ambulance which may be arranged for MISCELLANEOUS 
the introduction of a stretcher without forcing MODEL AND EXPERIMENTAL WORK for 
the persons carrying it to step into the street ; | inventors We also make a specialty of man 


ing in small quantities, to try out a proy 
Metal or wood. All transactions confidential! 
Manufacturing Co., Maroa, Ii! 





provides means whereby patient and stretcher 
may be introduced sidewise into an automobile 
and thence moved across the body to provide 
a passageway for passengers entering the same 
side of the automobile; provides an extension 
the automobile body for holding a portion 
of the person of a patient; and provides means 
over the stretcher in de 
positing the same within the automobile body. 








INQUIRY COLUMN 


READ THIS COLUMN 
will find inquiries for certain 
numbered in consecutive order 
ture these goods write us at once and we wil! send 
you the name and address of the party desiring 
the information. There is no charge for this ser 
vice. In every case it is necessary to give the number 
of the inquiry. Where manufacturers do not 
spond promptly the inquiry may be repeated 

Munw & ©o.. Ine 


to OAREFULLY 


classes of 


You 
articies 
If you manufac- 

! 


which may be moved 





LOCKING DEVICE FOR AUTOMOBILES. 
J. J. Meyer, 366 Lenox Ave., New York, N. Y. 
An object bere is to provide a device for auto 
mobiles to prevent theft thereof by preventing 
unauthorized from running the auto 
A further object is to provide a device 
readily carried about and easily 
the dark. 


ree 


Inquiry No. 9362. Wanted the name and address 
of the makers of a machine for splicing ties 

nen ys | No. 9363. Wanted the 
dresses of manufacturers of machinery 
on intaglio copper plates 

Inquiry No. 9364 Wanted the name and address 
of buyer of mica in a crude stat« 

Inquiry No. 9365. Wanted the name and address 
of a manufacturer of machinery for embossinx 
foil as is used in packing cigarettes 

Inquiry No. 9366 Wanted the name 
| of a manufacturer of wire wheels, 


persons 





mobile. 
and ed 


printing 


names 
for 






which can be 


applied, even in 





SIGN L. GorTrscHoOLL, 462 Broadway, New 
York, N. ¥ This sign is for 
biles and the like to display a license number | 
or other distinguishing marks which can be dis 


use on automo- | 


ti 
ao 


and sddress 








tinctly read, which are visible at night for a front axles « 
i i yhich gre aid the eye slete with steering or separate, light sheet me 
great distance, and which greatly aid the eye | hodies, fuel tanks with cocks, pressed stee! fran 


in detecting the number of distinguishing | mufflers, motors of the two-cylinder opposed tym 
| cushions and many smaller parts for cycle cars 


marks as well as aiding the memory in remem 
tl Wanted the name anc address 
i“ 


Inquiry No. 9367 
machine 


of a manufacturer of an automatic centering 


Satie 


bering 





Brooklyn, N. Y This alarm fs more especially 
for and arranged to 
sound an alarm when a_ person pushes the | 
locked For this made of 
alarm device escapement | 


use on doors 


door purpose use is 


with an 


provided 


an 











ALARM FOR DOORS, 
wheel and an escapement lever, and a locking 
and releasing device for the said lever to nor 
mally lock the same against movement, the 


said locking and releasing device being adapted 
to be engaged by the door bolt when the latter 
is in closed position 


HOOD FOR TYPE WRITING MACHINES 
AND THE LIKE.—M. W. Porter, Red Lodge, 
Mont. ‘This invention relates to a collapsible 





hood to constitute a protective cover for type 
writing machines and the like, and particularly 
to a hood comprising a flexible covering, and a 
framework including a series of separate fold 














MANURE CATCHER.—C. Hi. Fereuson, 66 Inquiry No. 9268. Wanted, the name and address 
Lafayette St., Jersey City, N. J. ‘This catcher | Of #lass bottle manufacturers or glass blowers who 
is of the type adapted to be applied to horses | some 12 small holes, in large quantities f export 
while being driven through city streets, so as | Sell ata meyer Eigeont ; 

365 anted, the ame und add- 
to prevent the dropping of manure in the} PR ay oo bg Indien ae, , omeee. © P, 1 
streets, with the expense to the municipalities | undum and other Indian minerals, in quantitic 
| 
of cleaning the streets. It prevents the spread | , Inquiry No. os7e Wented the names and wd 

7 = > a dresses of manufacturers of sma wooden articles 
of diseases by manure dust in windy weather particularly in such soft woods as pine and fir, for 

articles such as toys, furniture, ei 

i a Inquiry No. 9371 Information wanted where one 

Nore.—Copies of any of these patents will , a buy or neve moe 60 cotes machine to be used 

w making solid bac rushes 
be furnished by the Screntiric AMeEnican for |" Fneuiry Ba 9372. Wanted the name and addres 
] 9372. i P and address 
ten cents each. Please state the name of the | of manufacturers of a collapsible box about !2 inches 
patentee, title of the invention, and date of | Square It must be strongly made to withstand 

2 rough usage in transit 
this paper. Inquiry No. 9373 Wanted the name and address 

a —_—_—. | of a manufacturer of machinery that will make twine 
out of scrap paper 

We wish to call attention to the fact that Inquiry No. 9374. Wanted the name and address 
we are in a position to render competent ser of — YT ! a pare a pests which when 

P ij mixed with cold water, will make a white pu: sul 
vices in every branch of patent or trade-mark | able for papering, costing no more than 3 cents per 
work Our staff is composed of mechanical, | pound in ton lots 
‘lectrical ¢ ‘hemical xperts, thoroughly Inquiry No. 9375 Wanted the name and address 
pene ; ad’ onl = “ | of the manufacturer of a separ able fastener entod 
trained to prepare and prosecute all patent | especially for shoes and oth articles 
applications, irrespective of the complex nature Inquiry No. 9376. Wanted, the name and address 


of a manufacturer making clock-work mechanism for 


, bjec f ’ volvec f the spe 

of the subject matter invol e 1, or of t I “oan cae deine salliten so cubkenel 

cialized, technical, or scientific knowledge re- | safety razor manufacture 
quired therefor Inquiry No. 9377. Wanted, the names and ad 
We also have associates throughout the — of factories making farm implements for 

‘ ‘ expor 

world, who assist in the prosecution of patent | Inquiry No. 9378. Wanted, the name and address 
and trade-mark applications filed in all coun-| of a manufacturer of smooth metal mirror franres, 
such as : sold in 5 and 10 cent stores, with a mir 


tries foreign to the United States. |ror and a cardboard back 





MuxN & Co., Inquiry No. Wanted, meteorite miforma 
Patent Solicitors, tion desired concerning available specimer 
261 Broadway, | Inquiry No. 9280. Wanted the name and address 
» “ wy wy lof a manufacturer of burners a: handles for gm 
New York, N. ¥ heated sad iron 
Branch Office : Inquiry No. 9381. Wanted tl ume and irewes 
625 F Street, N. W of manufacturers of vacuum adhe hangers of 
saat “ : ; . . other appliances for hangit arts 
Washington, D. C. etc., to walls of buildings 
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520 SCIENTIFIC 





Widen Your Business Horizon 


The same overhead expense with broader selling 
radius and more customers—this fundamental of 
better business is yours with the aid of Firestone 


Truck Tire Equipment 


Not only actual cash saving in Most Miles of Dollar, but the 
deeper economy of Most Miles per Day—their dependability 
—allows your trucks to go farther and at a lower cost. 


Firestone Removable Rims built to S. A. E. Standard, are handled 
» easily by your own drivers that delays are reduced to a few minutes, and 
tire trouble is eliminated. Service stations in all large cities. Write for catalog. 


Firestone Tire & Rubber Co., Akron 0.—Branches and Dealers Everywhere 


‘America’s Largest Exclusive Tire and Rim Makers’’ 


Pneumatic =, Truck Tires, Pleasure Electric Tires, Carriage name Cycle Tires, 
Fire Apparatus Tires, Rims, Tire Accessories, E: 


aitelene 

















"SPECIAL MANUFACTURING 


How Manufacturers Can Increase Their 








horse-power vertical gecoll ine, | air copled | IN THE 
} horse-power marine, wa cooler 10.00 cash; | ~ 
drawings included. ‘catalogue tor stamp. Novelty || SCIENTIFIC AMERICAN || 





CONTRACT MANUFACTURING 


Dies, Stampings, Parts—Real Service 


The Globe Machine & Stpg. Co., Cleveland |] 


BUSINESS 


Read Carefully, Every Week, the 
Classified Advertising Column 





Engine Castings and Blue Prints 


Manufactariug Co, 6th & Baymiller, Cincinnati, O 
| Some week you will be likely to find an inquiry 


‘Titigeeiss & PATENTED ARTICLES for something that you manufacture or deal in. | 


A prompt reply may bring an order. 
MANUFA TuRED BY CONTRACT, PUNCHING DIES oe: chien ae ‘ 
WATCH IT CAREFULLY 


l —— = I 


LIGHT AUTOMOBILE STAMPINGS 
& KOWIGSLOW ‘STAMP! NG & FOOL WORKS, CLEVELAND, 0 














THE YORK 


AMATIC & 
RROR©& | 


SUBSCRIPTION $4.00 A YEAR 


| 
\& AA 


YM 


ESTABLISHED IN 1879 











PUBLISHED EVERY WEDNESDAY 





THE THEATRE VAUDEVILLE ee MCrURES 
1 . t fields covered y week. Profu 
ew AMPLE COPY FREE. ON ALE AT ALL NEW TANDS 


THE DRAMATIC MIRROR CO 145 West 45th Street New York City 














—— ~ 
- In the Chicago Beach Hotel America posses- 
“ A Haven of Comfort ses a hostelry of unusual charm and comfort 
Large. airy, elegantly furnished rooms, overlooking lake and parks Single or 


en suite, with private baths. Unexcelled cuisine. American or European plan 
A beautifully appointed home for those whe desire the 






Onchestra evenmngs 


< Only 10 minutes from heart of the city. Write for rates and Illustrated Booklet. 
% a CHICAGO BEACH HOTEL 
Hyde Park Boulevard (Slst Street) on the Lake Shore, » Chisago 











the steep hills. 


| your truck shares the popular 
ition” to the effect that eliminating the 
| muffler 












Complete Launch La $94.50 


.w 14, 20, 28, 27 
I 


tors made; at t ters ng , only three moving parts 
i ats and engines fully guaranteed 
ay for large Free Miustrated Catalog 


PETROIT KLOAT COMPANY, 1161 Jefferson Ave., DETROIT, MICH. 


1,28 and 85 footers at proportionate prices, | her 
A 


B i , aunches, Speed ng Cabio 
We are th t's Ie . Be at Mane rers 
A NEW PROPOSITION TO DEMONSTRATING “AGENTS 

«four different mod ady t abip equipped with the | 


AMERICAN 


Motor Truck Notes and Queries 
(Concluded from page 524.) 

the proper key before the current can be 

turned on. Locks of a similar nature are 

also provided to be installed in the fuel 


June 27, 1914 





ADVERTISING 
CLASSIFIED 





line. A third class of thief-proof automo 








bile locks is intended to be placed in the 
gear-shift slot so that the transmission 
cannot be moved out of the neutral notch. 
It will be observed that all of these locks 
are designed solely to prevent the car 
from being moved under its own power, 
and it is hardly probable that the thief 
would take the machine in tow. Locks of 


this nature may be used on the car when 





it is stored in a public garage, for the 





LATHES AND SMALL TOOLS 





“STAR” faritas 
—- Fao see LATHES 
"| For Fine, Accurate Work 


Send for Catalogue B 
} SENECA FALLS MFG. C0, 


695 7 Street 
F Seneen Falls, N us A 


automobile and 






truck can then be moved about by hand to | 
. : eral 
make room for other machines, and yet | I] ATHES eae Aa 
: : thes a os 
it cannot be run under its own power | ede ip Aoig SS 
| 


without the owner’s knowledge. 

W. L. K. writes: “I remember the an- 
nouncement of the manufacturer of a 
half-ton truck to the effect that his ma- 
chine had hauled six or seven tons. As | 
I understand that overloading is a prac- 
tice universally condemned by reputable 
truck manufacturers, I should think such 
an announcement would do more harm 
than good to the industry in general.” 

A. If the conditions were exactly such | 
as those cited, you are correct in assum 
ing that great harm would be wrought to 
the truck industry. The load to which 
you refer was not carried directly on the 
half-ton truck, however, but was pulled, 
or hauled, by it in much the same manner 
as a locomotive draws a train of loaded 
freight cars. By the use of properly-de 
signed trailers, a small truck may be | 
made to do the work of several cars on 
a smooth level road, and the strain on | 
the tires, springs, motor, and mechanistn | 
in general will be no greater than would 
be the case were a normal load to be | 
hauled up a hill. A portion of the load 
should be carried on the truck in order 
that sufficient traction will be furnished 
to the wheels so that they will not slip. 
A truck used in this manner is known as 
a tractor, while the trailer may be any 
form of vehicle not propelled by its own 
power. Special types of trailers have | 
been manufactured to be used in connec- | 
tion with some of the low-priced pleasure 
cars so that the latter may be easily | 
converted into efficient commercial ve- 
hicles. 

a7 eS 3 
recently been passed in our town prohibit 
ing the use of the muffler cutout on motor 


writes: “An ordinance has 


vehicles. The man who drives our 3-ton 
truck uses the cutout almost constantly, 
and tells us that it is necessary in order 
to give him sufficient power for some of 
What shall we do if this 
proposed ordinance is enforced?” 

A. It is probable that the driver of 
“supersti- 


greatly increases the power de- 
veloped by the motor. Tests have shown 
that, in certain instances, a_ poorly-de 


signed muffler may absorb from 10 to 15 


|per cent of the power developed by the 


motor, but that this is only when the} 


lengine is working at its full capacity, | 


and that, therefore, the cutout is never | 
really necessary except when the car may 
be climbing a hill so steep that every | 
ounce of energy is required from it. But 
the low gear is designed to furnish the 
proper reduction so that any hill may be 
climbed without the use of the cutout, 
and, therefore, its use must be an admis- 
sion that the motor is in poor condition. 
We would suggest that you overhaul your 
motor thoroughly, clean the valves, re- 
move the carbon, and, if necessary, install 
a larger and more efficient muffler. 


The Challenger, “Shamrock IV,”’ 
Under Sail 


(Concluded from page 520.) 
surface is not any larger in “Shamrock 
IV” than it is in the older boat. | 
It is stated that she has shown herself | 
| to be very stiff, too much so, in fact, for | 





own good when the airs are light. | 
The centerboard is to be unshipped, and a | 
recent dispatch says that about five tons 
of lead is to be taken from the keel. 
These changes, together with the double | 





THE SEBASTIAN LATHE CO., 120 Calvert St Cincinnati, 0. 


For Gunsmiths, Tool Makers Ex. 
‘perimental & Repair Work, ete. 


From 9-in. to 13-in, 
swing. Arranged for 
Steam or Foot Power, 
Tee or Stand. 


> Treadle. 
W. F. & J. Barnes Co. 


1999 Ruby pt 
Rockford, Il. 












“RED DEAVIL™ No. 542 
THE MOST POWERFUL 
NIPPER MADE 












SMITH & HEMI oh AY co In c 
S66 Gomis ers St. ype y tee ie ¥. 








GROBET SWISS FILES 


Are the standard of excellence in 
files, and have been for over 100 
_ years. We send postpaid as an in 
troducer 48 files especially adapted 


for tool makers and machinists on 


receipt of $5.00. This is a chance to get a set of 


| files you'll appreciate and we'll get future orders. 


MONTGOMERY & CO. 
109 Fulton Street New York City 


WEL] ~ DRILLING 


MACHINES 


Over 70 sizes and styles, for a es os 
on 


shallow wells in any kind of soil or r« foun 
wheels or on sills Vith engine or .*- powers. 
Strong, simple and durable Any mechanic caa 


operate them easily. Send for catalog. 


WILLIAMS BROS.. Ithaca, N. Y. 








GRITS FOR EVERY GRIND 

e operate 20 grindstone quarries, and 
ha “luce a great var ety of grits. Ouw 
expert graders select exactly the right 
grit for your work. 


CLEVELAND GRINDSTONES 
for mechanics, machinists and industrial 
schools argest productior Guaran- 
teed even grit. Write for catalogue. 


stone Model THE CLEVELAND STONE CO. 













1129 Leader-News Bidg., Cleveland, 0. 
MODEL MAKERS 
Models and Experimental Work 


INVENTIONS DEVELOPED 
SPECIAL MACHINERY .. . 


E. V. BAILLARD CO., 24 Frankfort St., N.Y. 
LUBRICANTS 


LUBRICATES ‘se 


um ANYIMING “i 


Bes) CH BESLY ACO RE STE USA 


























EXTRAORDINARY OFFER” 50 eae 





free trial on this finest of bicycles—the Rang sore? We 
will ship it to you on approval, freight prepaid, without @ 
cent deposit in advance. This offer is absolutely genuine. 
RI Y pred our big catalog showing 
ur full line of bicycles = 
men and women, boys ond | girls at prices never 
equaled for like quality. It is a cyclopedia of vicyeloms 
sundries and useful bicycle information. It’s free. 
TIRES, COASTER-BGRAKE rear ob book in 
tubes, lamps, cyclometers, equipment and parts for 
bic ycles at half usual prices. A limit number 
second hand bicycle 7) Lgeen in trade will be closed out st 
=, at $3 to $8 e 
RIDER AGENTS wanted in each town to ride and 
exhibit a sample 1914 mode! Manger furnished by U8 
it Costs You Nothing to \earn what we off 
you and oer we can do it. ou will be astonished 
convinced. De not a a bicycle, tires or sundries until 
today. 


you get our catalog and new special offers Write 


MEAD CYCLE CO., Dept. 8-175, CHICAGO, ILL. 
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Note. 


“ Aeronautics,’ 


“Automobiles,” 


Illustrated articles are marked with an asterisk 


“Meteorology,” 


(*). 


“Panama Canal,’ 





Look for the general subject rather than the supposed specific titles of articles. 


Thus: 


c., will give related articles much more quickly than by reference to the title. 














Around the world, flying 
138 


Vera Cruz 
Russian air fleet 
Surgical work of aeroplanes 
Wireless communication with 





Reconnoitering at Santiago and at 





ACROBATACS, MENTAL 324 | 
AERONAUTICS } 
ACCIDENTS | 
Airship wreck 445 
Aviation, dangers of 449 
BALLOONS 
Record voyage 37 
CONSTRUCTION 
Adjustable wings 283 
Aeropdane design improvements sO 
Aeroplanes at gyrostat control 168 
Aeroplane, safe s0O8 
All steel 408 
Data for aeroplane building 14] 
Biplane, giar *H1 
toomerans *426 
Fireproofing aeroplane fabric 175 
Flying machine and its equipment 
210, 218 
Langk ,eroplane construction 
462, #499 | * 
Stabilizer, Wright *17, 113 
Wright aeroplane control *188 | 
Wright flexible drive 184 | 
DIRIGIBLES } 
Dirigibles, biggest French *282 | 
Fallacy of the double is4 
Noiseless Zeppelin 305 | 
Record flight 467 
Zeppelins, military 175 | 
Zeppelin accident 518 
EQUIPMENT 
Aeroplane lamps *% 
Wireless aircraft, communicating | 
with 47 
Wireless messages from LeTO | 
planes *106 
FLIGHTS AND COMPETITIONS AND PRIZES 
Altitude record 61, 359 








$ 161, 264, 265 518 | 
Wanamaker-Curtiss biplane | 
*16 WL, *517 
Bermuda, race to 05 
Close shave in the air OL 
Gordon- Bennett race 187 
Looping the loop 429 
Michelin prize 99 
Prizes 113 
Racing aeroplane 481 | 
Sikorski biplane 61, 203 
Transatlantic 519 | 
Vedrines $6, 61 
FLYING BOATS | 
Flying boat, Curtiss monoplane .*140 | 
Hydro-aeroplane at Vera Cruz. .4S1 | 
Sea-plane, folding wing British | 
avy *401 
Sensations of riding in 457 | 
Wanamaker transatlantic flying | 
bout *517 | 
GENERAL | 
Aviation, retrospect 1913 7} 
Aeronautic Congress, Russian ist 
Aeroplanes, new, French *401 
Aeroplane in Jerusalen 833 
Aeroplane lamps 332 
Combined aeroplane and balloon .429 
Japan, aviation in $59 
Lighthouse, aerial *411 
HISTORICAL | 
Langley’s machine, trial of. 444, *499 | 
INSTRUCTION 
Aviation School, U. 8 61 
LABORATORIES 
Aerodynamic laboratory, Cam- 
bridge, Mass 305 
Aerodynamic studies Zimmer- | 
man 304 | 
Aeroplane study by scientists *284 
MILITARY 
Aircraft, defensive and offensive. .379 
Armored aeroplanes 42 
Aviation in the British Army 329 
Biplane, gun-carrying *460 
Bomb, aeroplane *140, 433 
England, air attack on 504 
Fighting dirigible airship. Has it | 
arrived? 412 
France, military aviation in 333 
Germany's air strength 4S1 
Guns on aeroplanes *313 
Messages from *196 
Marking military aircraft 61 
Military aeronautics in U. 8 *124 | 
Military aircraft, marking 61 
Optical telegraph 175 | 





MOTORS 
Curtiss motor 200 horse-powe r 257 
“E. J.C.” motor 59, 485 | 
Motor competition, ae sonantie al.112) 
PATENTS | 
Wrights, legal triumph of 76 | 
Wright flying license 501 | 
AGRICULTURE. 
Agricultural car in the Philippines . 268 
Animal disease, study of 322 
Beet Sugar in Great Britain 152 
Car agricultural in Philippines 268 
‘ Cattle food, dried yeast as. 396 } 


Corn cribs, expanding 
Jorn, water shipped with 
‘hestnut blight 

farm women, drudgery of 
Farming in a cave 
Fertilizers, bacterial vs 


Fertilizers, sponges as 
Fodder equivalents 

Greenhouses, traveling 
International Institute 
Licorice trade of Syria 








Glove, electrically heated 
Governor, new, for motor vehicl 

control 
Headlamp, automobile 
Headlight 
Headlights, glare of 
Headlights, shutter for 
Heater, automobile 
Horn, mechanical 
Human body in action 
Ignition devices 

k, foot power 

Lamp without blinding 
Lamp, “trouble” 
Lighting by many lamps 
Motors, rotating sleeve 
Puncture repair outfit 


Inorganic 
SI ‘ 

















Maize sugar 7 
Potato, Irish, improvement in 12 
Smut diseases 57 
Strawberry plants, forcing 68 
Tobacco growing in England 23 
Tractors, gasoline *53 
ATR BRAKES — RAILWAYS 
AIR OZONIZE 87 
AIR PUMP MOL ECULAR #208 | 
ALASKA, AS TO 42 | 
ALUM IN FOODS 474 
ALUMINIUM a | 
AMERICANA” NOTIC 408 | 
ANIMALS. See Pha t's HISTORY | 
Animals, diseases of 322 
Animals How long have they | 
been dead? 399 
Animals that never drink 197 
ANTARCTIC EXPLORATION. See 
EXPLORATION 
ANTI-VIVISECTIONISTS 358, 496 
AQUITANIA. See MERCHANT MARINE. 
mbt? Af Ay SIPHON LOS 
iELES *521 
ARC tie EOL OGY 
pe ome misplaced in Egyptian art *349 
ebuchadnezzar as a builder *314 
ARCTIC ope each See EBx- | 
PL NIG TIO 
ARSENIC IN CARPETS 459 
ART FORGERIES, DETECTIO 
*2 346 
ASTRONOMY 
CENERAL 
Astronomical bulls 91 
Heavens in January *16 
February *103 
March *182 
April *268 
May *368 
June *448 
Mars, canals of 175 
Nebular rotation 501 
Retrospect, 1913 *7 
Space, emptiness of 139 
Telegrams, astronomical 393 
COMETS 
Comet of 1914 *368 
Constitution of 195 
Kathode and rays of comets 358 
New comet £93 
EARTH. See also GEOLOGY 
Earth shine on moon 325 
Light of the 195 
MOON | 
Moon, origin of structures on 279 
STARS 
Center of the 153 | 
First magnitude 280 | 
Morning and evening *48 | 
Stars, double 325 
Stars, total light of the 393 | 
Temperature of the 480 | 
Ms ariable star observing 287, 519} 
st | 
Duration of the 325 | 
Luminosity of sky 279 | 
Magnitude of the 325 | 
Solar halos *36: 
Solar system, stability of 393 
Sunspots, new theory of *280 
TELESCOF ° 
Telescoy great *314 
Telescope, 100-inch 347 
Telescope 72-inch is5 
WORLD. 
Ww otc hing the revolutions of the.*141 | 
ATHLI | 
Scie oy and the athlete *430 
Swimming device *367 
Winter sports in Switzerland *93 
ATOM, LIFE THEORY OF 485 
AUTOMOBILES. 
ACCESSORIES AND SUNDRIES. 
Brake, electrically operated 113, *504 
Car bodies, new 
Car heater 
Differential mechanism 
Electric illumination 
Garage, trolley car 








| BICYCLI STs, WINDSHIELD FOR . *63 


Shock absorber *15 
Signals, auto and visible *15 
Starters, electric *19 
Steering wheel heated *22 
Still gasoline, home 11 
Top, one man raising *18 
Transmission, electrical *78 
Transmission, variable speed . *488 
Windshields, adjustabie *15 
CYCLECARS 

Cyclecar, defining the 278 
Cyclecar, popularity of ° 279 
Land and water cars 497 
TEL. 

Economy 515 
Fuel cost, lessening *22 
Fuel heater for starter *15 
Kerosene engines 195 


Pintsch gas residue as fuel 524 
LUBRICATION 
Lubrication, good 


the motor con- 
sumer *14 








PLEASURE CARS 
Car of 1913 10 
Electric pleasure cars, 1914 28 
Four cylinder vs. six cylinder 179 
Gasoline pleasure cars, price list 

{ 26 
Manufacture of cars *8, *50, *66 
Motors, high-speed 196 
Night-driving safe 168 
Rotating sleeve motors *522 | 
Steam car condensation 51S 
Taxi-cab service in NY. City. .*331 
Tricycle motor car 291 

SPEEDS AND FALLING BODIES 362 

TIRES. 

Centrifugal, force on 11 
Motor vehicle tire, new 155 
Non-rubber, prize for sO 
Semi-solid tire il 


TRACTORS. 
Battery driven 15 
Gasoline-electric road train *1: 
Motor car converted into rallpoad 

tractor 

Self-steering farm motor °3i 
Tractor, gasoline 

TRUCKS 
Adaptability of the motor truck 
Ash-removal, trucks for % 
Buying on the installment plan 
Commercial vehicles, table of 
Electric commercial vehicles 
Fenders for commercial vehicles *104 
Fire apparatus, motor driven *270 
Growth of industry... . *524 


24, 3 





Mechanical management of 25 
Military trucks, Germany 515 
Mine rescue trucks *104 

Motor truck in snowbound 
streets *184 
Motor truck ‘‘emergency wagon''*104 
Motor truck, fool-proofing *97 
Motor truck on the farm *350 

Motor trucks on Lincoln high- 
*204 


_ way . 
Notes and queries, 
( 


104, 185, 352, 452, 524 





Road structures and cars. . +4: 4 
Roads, motor trucks on 
SOG SUMING... ncarcacee 6262 
Steel vs. wood for truck wheels. . 185 
Trucks, second hand *98 
USES OF. 
Armored motor car. *333 
Army auto in service *410 
Auto skiff ; *410 
Bicycle principle *442 
Desert motor stage line. 433 
Funeral motor car. *410 
Ganges, motoring over... *369 
Horse cnamerbenecs by motor 
cars. *410 
Locomotive 367 
Motor car express 164 
Omnibus for Bolivia 339 





Runners, motor vehicle on *262 





Scissors grinder automobile *367 
Siberia, motor service 99 
Skate, automobile *165 
AURORA. See METEOROLOGY. 
| AVIATION, See aBROnavrTics. 
B 
BACTERIOLOGY. 
Bacterial vs. inorganic fertilizers 81 
Fertilizers, bacterial vs. inorganic, 
81, 142, 283 
B ALLOORs. See AERONAUTICS. 
ry it par T *156 
AND ON WHEE *348 
JILLA, A SE REPORT 231 
Ww YORK *486 
BRE. “HIVE VILLAGE *400 
Beal E, STRUGGL E WITH *180 
BICYCLE PRINCIPLE *442 
BICYCLE, SIDE PROPS FOR *489 





BIOGBAPRY. inguting OBITUARIES, 
Allen, Jam ‘ 507 
Bertillon, ‘Alphonse 174 
Blumentritt, 139 





Bollee 
Carroll, W 
Duncan, R. K 
Franklin memorial 
Gill, Sir David 
Gorgas, Generai 
Gott, John 
Hamel, Gustay 
Hamilton, C. K 
Heroult, P. L 
Holden, Edward 8 
Mauser, Paul von 
Murray. Sir John 
Pierce, B. ¢ 
Poynting, J. H 
Robinson, Dr. C 
Swan, Sir Joseph 
Ty enanat . George 


Leon 
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effects of blue-viole t 


we 
— al 
‘ay s ° 340 







See AERONAUTICS, 


BI RD, B iES *248, 329 
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TOOLS 


We have studied the tool 
proposition very carefully and 
we believe that every one of 














Gc dell Feat Ms, 


tools is built on correct mechan- 
ical principles; that it is built of 
materials which will give the 
longest wear; that the price at 
which it is sold represents the 
greatest possible value. 








We not only make tools for 
all trades, but also#a number of 
They 
are all of the same high quality; 
well made, well finished and 
nicely packed, so that they reach 
| you in first-class condition. 


useful household articles. 


Catalog of 1500 Tools 
Free 





GOODELL-PRATT COMPANY 
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Don’t Throw Away Your Old Tires 


For over three yours French and | 
German motorists have been getting 
from 10,000 to 15,000 miles out of their 
tires by ‘ ‘half- if-soling” them with Steel 
Studded Treads. 
Ineight months over 20,000 American 
motorists have followed their example 
and are saving $50.00 to .00 a year 
in tire expense. 


. withouta 

We Ship On Approval cent deposit 

prepay express and let you be the judge. 

Durable Treads double the life of your 

tires and are sold undera signed guar- 
ior 5,000 miles without 


U.S. A. 

















tory on — shipment direct from 

A postal will oo full information eae: sample with- 

a week. e size of tires. Don’t w today. 
THE COLORADO TIRE & LEATHER Co. 

1110 Karpen Bidg., Chicago. 1310 Acoma St., Denver 


"ROTARY PUMPS AND ENGINES 


Their Origin and Development 


An important series of papers giving a historical resume of 
the rotary pump and engine from 1588 and illustrated with 
clear drawings showing the construction of various forms 
pumps and engines. 38 illustrations. Contained = Supple- 
ments 1109, 1110, L111. Price 10 cents each. 
Munn & Co., Inc., and all newsdealers 





DIXON'S 
Graphite 
Lubricants 


put the double-cross 
on that busy little 
jinx called “Friction” 
Equally good for 
motor cars or motor 
boats. 
Write for the Dixon 
Lubricating Chart. 


THE JOSEPH DIXON CRUCIBLE CO. 
D N 


JERSEY CITY, N. J. 
POX 


Established in 1827 





puncture. | 
aovled iD your garage in 30 minutes. | 


cou offered to motor- | 
Dis nt ists in —_ terri- 
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SCIENTIFIC AMERICAN 


head rig, should improve her average 
speed over a triangular course under light 
weather conditions. Furthermore, the re- 
moval of the steel centerboard and five 
tons of lead should reduce the draft of 
the “Shamrock” from 1% to 1% inches. 
|'This, because of her shoal body, should 
shorten the water-line length by over a 
| foot and reduce her time penalty. 

Among our illustrations, the most inter- 
esting is that showing the method of stif- 
fening the lofty, hollow, wooden mast of | 
| “Shamrock IV,” the novelty consisting in | 
a five-strut trussing, which is applied to} 
the mainmast at about two thirds of | 
its height, two of the struts extending 














athwartship, one projecting forward, and 
the other two at angles of 45 degrees. The 
“Shamrock” has tried in strong 
| winds, and is said to carry her lofty rig 


been 


without any signs of weakness. 





Saving Men from Submarines | 

(Concluded from page 516.) 
plate covering a_ telephone 
which can be broken by the | 
thus 





|siren is a 
transmitter, 
rescue party, and 
established with the men 
below. If the salvage operations are | 
likely to take some time, arrangements | 
made for passing liquid food 


air-pipe, as has been done in| 
| 


communication 
imprisoned 


can be 

down the 
the case of miners buried alive under a 
fall of earth, but with whom 
nication has established pending 
their being dug out. The inventor main 
if his ideas are properly | 


commu 
been 
tains, however, 


carried out, the crew would be able to 
stay at the bottom for a very considerable | 
time, as the lockers under the seat in the | 
cylinder are supposed to be kept stocked | 
in readiness for such an | 
emergency, and there is a tank which is | 
to be kept filled with fresh water. In one 
locker there is an electric battery, to give | 
light to the imprisoned men, and in an- | 


with provisions, 





other is compressed oxygen, in case of | 
need. There is also an inner chamber | 
round the boat, filled with compressed | 


which can be used if re- | 


fresh-water tank is/ 


ordinary air, 
quired. Round the 
another tank, in which sea-water can be | 
admitted by a valve, to be used as ballast, 
if necessary, and this tank is also to be 
used as a lavatory and a means of keep- 
ing the boat pure and clean—a very im- 
portant consideration if life is to be main- 
tained for any 





length of time. 


Science and the Tariff 


(Concluded from page 522.) 


classification and assessment of customs 
due to 
variations in the atmospheric conditions, 
the Treasury Department has declared | 
|that “whenever the weight is found with- | 
equivalent 


duties on cotton yarn and cloth, 


in 5 per cent of its given 


make further trials of at least four sam- 
ples, and if the average weight is again 
found to be under 5 per cent, the sample 
that is, dried to bone 


regain of 8% per cent 


|}dryness, and a 
}added back.” 
tone dryness of the cotton yarn, or 
cloth, is a condition in which all moisture 
is expelled, and this is only accomplished 
by dryness to a constant weight in a cir- | 


culating atmosphere at a temperature of 
110 deg. Cent. The regain of 8% per cent | 
added to the bone-dry weight would give 
the weight of the cotton yarn, or cloth, as 
if it had been subjected to an atmospheric 
condition of about 70 deg. Fahr. tempera- 
ture and 65 per cent relative humidity. 
The number of the yarn calculated on this 
weight would be the size of the yarn, pro- 
vided it had been subjected for a sufficient 
|} period of time to these standard atmos- 
| pherie conditions. 


| in order to determine accurately the 
weight, the Treasury Depart- 
installed in the U. 8. 
Customs Laboratory, Appraiser’s Ware- 
house, 641 Washington Street, New York, 
a type of a machine known as the Freas 
electric-conditioning oven. It is the sec- 
ond of its kind to be manufactured, the 
other one having been placed in the tex- 
tile division of the Bureau of Standards 
in Washington. 

The oven is built of heavy fireproof as- 


| bone-dry 
ment has recently 











PIERCE- 
ARROW 


The stomach that calls 
attention to itself is not 
a good stomach. The 
servant who requires 
your instruction is not 
serving. The greatest 
attribute a motor car 
can have is unobtrusive- 
ness. Service comes 
first, the service that 
you can lean upon, that 
requires neither adjust- 
ment nor allowance in 
your “ee 


































G.V.Electric Industrial Trucks 


Here are two G. V. Electric freight trucks moving fertilizer at the great 
plant of the F. S. Royster Guano Company at Norfolk. Others are used 








by the American Agricultural Chemical Company. 


Nearly 300 are used by such firms as the National Cash Register 
Company, Pacific Mills, Fall River Line, Brown & Sharpe Mfg. Company, 


Erie Railroad, Lackawanna Railroad, etc., etc. 


One thousand tons of slate have been moved in 24 hours with one of 
these little trucks. The saving and labor is almost unbelievable. 

We build the strongest machine of this type ever produced. We antici- 
Everything i is simple, all mechanical parts 


pate abuse 
accessible. 


General Vehicle Company, Inc. 


(pa 
“ 


NEW YORK 


and hard work. 
Single reduction gearing—no chains. 


Write us for special set of literature 101-F. 


General Office and Factory 


Long Island City, N. Y. 


CHICAGO BOSTON 





PHILADELPHIA 























bestos wool, with chamber size 12 inches 
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by 12 inches by 12 inches. The frame of 
the door is made of heavy aluminium cast- 


| ing insulated with asbestos, and is pro-| ADVERTISING 


vided with a double window (mica on the 


inside and glass on the outside), with | CLASSIFIED 


: : : ps : | 
drop shield, which permits of inspection | 




















of the oven without opening the door Two} 


small electric lights are placed in the ENGINES 


upper inside corners of the chamber, and 








ean be turned on or off by a switch-button 








on the front of the oven above the door. | f 06 OF um, Bohade REBT 1, 2 and 2 Ci tinder Use @ 
=e =P. } + eed Le 


Duty. Strong, neat, sim . boat will provide exhil 
a arating and healthfal 
recreation equipped 

with a VIM. It's the 


as a source of illumination for the oven, 


}One of the lights is continuous, and serves | J Seee¢-Reeutar--Heavy eline or Beresene. You 
}? 
. 


and the other is intermittent, and indi-| Gea beatnan’s chal 
lcates the making and breaking of the con- | tings oe ae vinta tan ae 
tact of the heat regulator. 
To expedite the drying, the circulation 
of heated air supplied to the oven is arti 


new free book 


206 Water St.. Sandusky, 0, 


Power *3/ 
Lawn 5 
Mower 














ficially adjusted by means of a fan situ- 





ated in the back of the chamber, and | 
driven by a 1/15 horse-power motor, 


= No Fun,” Says He, “Unless You Wear B. V. D.” shunt wound, with a speed of 1,100, and a 


voltage of 110. Complete ventilation, to 









. . . ee . 7 Invented and perfected by Mr. R. &. Olds, 
ET the full fun out of your vacation 1n B. \ ‘ D. get rid of the moisture from the substance | _ Hey ate ot hg ae nee ‘ 
7 . s P ‘ . ~-inen cu analed easily perator has only to \ 
4 ’ 2 = wlng dried, is obt: » o ope gs, uide i Trims nea id cleanly aroun owe 7 
[f you're coo/, work is play, and either side of the |"™ nenpunmlph yest - by two “openings, | fei: walks and sr ay: Re 
< . ’ or vents, one on each side o le DACK O fawn. sen J ree ur ee — } 
road is the shady side. In B. V. D. you belong | the oven next to the bottom; these open- |: terns 
| ‘ j 4 . ¥ 99 ings Ci re close or partis ‘lose b The lea Power Lawn Mower Ca 
to the ““J Won't Worry Club.’ Join it right away, | 8s can be closed, or partially closed, Dy | “str Kalamasse street 
' |}means of metal plates which fit over the | Oe: - ris 
ind you'll daily look at life through rose- colesed GUE licntiads aout cin sates Saeed eee 
. T hich i Cetherines, Ont.” 
es, with a quip on your lip and a song in your heart. | ‘The heating element, which is wound | ‘rise 0 
|} with a high heat-resisting wire, is situ- | g4s6, f0.». cars 
k own welfare, fix the B. V. D. Red Woven Label in your mind and make the sales- | ated in the bottom of the chamber under a ” 
it to you. That positively safeguards you. On every B. V. D. garment is sewed Ineath a fire-clay plate which contains 





This Red Woven Label eas | Bumerous holes for trancmieston of heat. SCHOOLS 
‘ - FOR THE ~ |The regulation device is fitted in a sepa- 
AD H 











} rate compartment made entirely of metal, 


WE TEACH Retail Advertising, Window 
|tion depends on the expansion of the inorder to acquaint you with our school and methods of instruc- 


| 

| 

and located above the chamber. Its ac Trimming, Show Card Writing, Salesmanship 

j 

| tion, we will mail you free our new fifty cent book, entitled 
| 


metal tube through the chamber, operat- 


bs ; TEN DISPLAY MANAGERS TELL 
jing a lever, which makes and breaks a 


oll lt: 


: ¢ N his co 
| graduated scale on the outside of the oven. With this free book we will also include our complete list of 
ever one hundred fifty business books, especially suitable for 


The indicator is moved to the desired the retail store's library. A postal request will bring both 
Economist Traiming School 231-243 W. 39th St., New York City 





contact, with proper means to prevent} 





arcing. The lever is extended to serve as | 
jan indicator, operating up and down a| 

















The B.V. D. Company, \ / ; |temperature by simply turning the knob 
New York. ‘w screw at the bottom of the scale. | — > 
ndon Selli dgeno , - The oven ta als —" . ¢ 
66, Aldermanbury, E. C. : | Phe oven is al o provided with a double A Complete Catalog of All 
| window (mica on inside and glass on out-|/ TEXTILE BOOKS 
side), with drop shield, on the side * SENT FREE 
if pes > eres aed —|the oven, so as to permit operator to |} Our descriptive catalogue contains a list of all the 


‘4 |manipulate the horizontal rod with fas- || books in the English language on textile subjects that 
/; | 4 | are in print (and that are of present value) classified 
, an tened hook for removing and returning | under the different subjects to which they pertain, This 


- . . catalogue should be in the possession of every mill man 
baskets from carrier to connecting rod at- || It will be sent free upon application 


e 1} ! f ion, 
tached to one arm of the balance. | New books on textile subjects are being published 
| frequently. We can supply any textile or technical 

To the top of the chamber is fastened a book, whether of our own publication or not, at lowest 


prices, and give information and prices of foreign textile 


e 4 t four-armed horizontal metal frame. At | publications, etc. We are headquarters for everything 
in e / vs the end of each arm is attached a small lana 3 pos pe CER A 

| ew waa “ae ewe ee a LORD & NAGLE COMPANY 
pulley, and on these pulleys moves an 144 Congress St. Boston, Mass. 


39 
Cove oa jendless chain, similar to a bicycle chain. (Publishers of the Textile World Record) 


, This chain is moved by a toothed wheel = = 
‘T here are 8 §0,000 lon the side of the chamber, which, in turn, | 


volumes in the Impe- is moved by a thumb-screw on the outside 
rial Library at Paris,’ 
said Emerson. «Tf a | swung ten metal mesh baskets, each of | 
. : . » f£ -_... | which is 6 centimeters in depth by 4 centi- | 
man were to read industriously from dawn to dark for sixty |“"®) * © centimeters mm cep yes 
vay ‘ / : ¢ |meters in diameter. By the aid of the 
years, he would die in the first alcove. 








LEARN TO BE A WATCHMAKER 
Bradley Polytechnic 





of the oven Ten metal hooks are sus- 


m Peoria, Nunets 
») Largest and Rest Watch Schoo! 
in America 
(This entire building used exclu 

sively for this work) 

We teach Watch Work, Jewelry, 

Engraving, Clock Work, Optics. 

Tuition reasovable Beard and 


pended from the chain, and to these are 





ee ad 





0 ar % 
* Send for ¢ 














thumb-screw, the carrier can be turned, so 








Pc PM, 


as to bring the baskets into position ape ‘LEARN WATCHMAKING 


— ~—o—>_- ——— profitable labor. 
, , | Good- t Si >) > 
But if a man could know what few great books are enduringly worth | oven | ways in’ demand,” "itasy to eae Eee “earned 

Lil » of » oven is ¢ analvtics , | while studying rite for our Catalogue. Address, 
while and could read those few— Histories, Biographies, Dramas, | © top of the oven is an analytical bal-| Silp es Watchmaking School, Dep't 6. St. Louis, Me. 
works of Travel, Fiction, Philosophy, and Poetry —he would become 


well read, even though he could devote to them but a few pleasure 


And he would not die a well-read man. in bileade te. tb a aa 


ance of 100 grammes capacity and 1/10| 





milligramme sensibility, one arm of which 


[2S 2 ae we 


is attached to a connecting rod which E have just issued a new catalogue of scientific and 
technical books, which contains the titles and des- 


criptions of 3500 of the latest and best books pub- 






moments a day. passes through an orifice into the oven. 





‘ , as . . : — . “is P hic a. lished, the various branches of the arts, 
Sixty-seven of the world’s greatest authorities—a Supreme Court By ee the ppt ; =~ a h si ae L Deariment can spay thes 
verses the rear 0 1e Chamber, the bas- books, epaid, at the regular adverti 
on books—-united in selecting the few books that will live forever; ae ' express pr at the regular price 
; kets can be removed from the carrier and Send us your name and address for a copy free of charge. 
these few are known as attached to the connecting rod which MUNN & CO., Inc., 361 Broadway, New York City 





- = e ° passes into the balance. By moving the 
THE FAMOUS Be Guided gq Bly carrier the baskets can consecutively be 
FIVE-FOOT SHELF brow penton an usenet o t8*|] PATENTS, TRADEMARKS AND 
Booklet g 
OF BOOKS justed so that they weigh the same, and COPYRIGHTS PROTECTED 
AGAINST INFRINGEMENT 
418 masterpieces at a few cents apiece 


are equal to the counterpoise which is sus- 
pended from the other arm of the balance. Manufacturers, users and sellers of patented 
In the conditioning of the samples of articles defended against claims for infringe 
ment. We furnish this cut in two sizes to 
our agreement holders for use on station 
and Jess, this oven possesses the following | ery, printed matter or on patented articles 
features that are superior to other con-|| themselves, and experience teaches that 
the warning conveyed thereby prevents 
many _ invasionr 
















ee 


\ny man who cares to read efficiently, 


t f ics seiohing ,000 grains 
ly, should know yarns and fabrics weighing 1 grains 


se- 


bats 










judges 


ditioning ovens, both electric and gas, that | 
*. 4 | are now used in the textile trade: (1) It 











, 6-27-14 : - || of rights. Casual- 
’ P. F. Collier | OCCupies a small space, about three feet || ty Company of PATENTS 
sdb & Son, 416 W. | square; (2) a constant temperature with-|| America, with 
Foot . ast, N¥.city |SaUares (2) With-j| Smerica, wi ( PaatecteD 
Ime, without obli- }in 1 deg. Cent. scale can be maintained ; o BY THE 





than $2,600,000 


71 nmy art, your © 
. ; free! GuideBooklet toBooks’ (3) ten samples can be conditioned at one guarantees the faithful 
Every gy k pe ontaining the story ofthe Five- | time; (4) an analytical balance with a ie oa go . 
t She 
about th umous | Foot Shelf of maximum load of 100 grammes and 1/10 this Company. 





, milligramme sensibility can be used for 37 LIBERTY STREET 
M you have children and are interested — | : ‘ NEW YORK CITY 
“tu what they read, put a ¥ {n thissquare, —~ | WE ighing the samples within the oven. 


Books is in a free booklet. There is a copy 
for you—no obligation; merely clip the coupen 
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JUST ISSUED! 


New, Revised and Enlarged Edition, 
Showing All Recent Improvements. 


The Modern 


Gasoline Automobile 


Its Construction, Operation, Maintenance and Repair 


By VICTOR W. PAGE, M.E. 


Covers Every Phase of Modern Automobile Practice. Latest and Best Treatise 
Over 800 (5!5x8) Pages 11 LARGE FOLDING PLATES 575 Illustrations 


Price $2.50 





I test nd most ymplete treatise on the Gasoline Automobile ever issued. 
Written ‘n simple language by a recognized authority, familiar with every branch 
t »bile industry ree from technical terms Everything is explained 
i t anyone of average intelligence may gain a comprehensive knowl 
edz t iu 1utomobile The information is up-to-date and includes, in 
) exposition of principles of construction and description of all types 
obiles and t r components, valuable money-saving hints on the care and 

of motor cars propelled by internal combustion engines. 





TO THE 1914 REVISED EDITION 


Entirely new material has been added on tractors in three and four 
wheel forms, cyclecars and agricultural tractors or automobile plows; 
combination gasoline-electric drive, front-wheel and four-wheel drive and 
steer systems and other important developments in power propelled 
vehicles. The discussion of power transmission methods has been aug- 
mented by consideration of the skew bevel gear and two-speed direct 
drive rear axle, aS well as several new forms of worm gear drive. The 
subiect of electrical motor starting systems has been considered at 
length and all leading systems and their components described. A dis- 
cussion on ball and roller bearings, their maintenance and installation, 
has also been included, and a number of other features of timely inter- 
est such as latest types of gasoline and kerosene carburetors, cyclecar 
power plants, the Fischer slide valve motor, detachable wire wheels, etc., 
have been added to bring the work thoroughly up to date. 


The hook tells you just what to do, how and when to do it. Nothing has been 
mitted. no detail has been slighted Every part of the automobile, its equipment, 
ne ri tool upplies. spare parts necessary, et« have been discussed compre 
h vely If you are or intend to become a motorist, or are in any way interested 





in the modern gasoline automobile, this is a book you cannot afford to be without 
THIS BOOK IS SUPERIOR TO ANY TREATISE PUBLISHED 
IT IS RIGHT UP-TO-DATE AND COMPLETE IN EVERY DETAIL 

Not too Technical for the Layman—Not too Elementary for the More Expert 


Sent prepaid to any address on receipt of pric 


MUNN & COMPANY, Inc., 361 Broadway, New York 

















Wood Distillation 


No. 1610—A General Review of the Subject of 
utilizing wood wastes, and the uses to which the wastes 
may be put. 


For 
Manufacturing ee 
ALCOHOL “ecg tame the sumerous products ob 
and other 
Products of the 
Process 


No. 1661—Distillation of soft wood, and gives the 
proportions and quantities of each product obtainable, and 
the various processes used. 


Nos. 1723 and 1724—The general subject of the utili- 
zation of wood wastes, giving all the products 
by aclear and valuable diagram showing their relations 
to each other, and many illustrations of apparatus. 


No. 1592—The manufacture of wood alcohol by 
a German process which first converts sawdust and scraps 
to glucose and then to alcohol, leaving the residue of the 
wood with 75 per cent of its heating value, and in condi- 
tion to bnquette without a binder. 


Profits from re- 
fuse wood and 
sawcust are in 
reach of any one 
who will locate 
near a sawmill. 
The Scientific 
American Sup- 
plement filescon- 
tain a series of 
valuable articles 
on this topic 
which are con- 
tained in the fol- 
lowingnumbers: 


No. 1789—Prof. Ruttau’s article on the manufacture 
of wood alcohol, a very comprehensive discussion 


No. 1643—Dry distillation of Beech and other 
hardwoods comparing European and American meth- 
ods, and giving the quantities of 5 roducts obtained. 


No. 1335 Charcoal manufacture in Germany, 
with complete recovery of by-products, their descrip- 
tion and uses 


No. 1472—"Distillation of Pine Products” refers 
especially to turpentine manufacture, but covers the by 
products as well, and gives information of the profitable 
nature of the business. 


No. 1151—Refers to acetic acid, wood spirit and acetone 
from distillation of wood, and gives a good description of 
the necessary apparatus, and particularly of the points 
to be observed in operating the plant. 


No. 1736-——Production of Alcohol from Cellulose, 


how wood and wood products may be us 


ACH number of the Supple 


ment costs 10 cents \ set No. 1656—T urpentine from waste wood. 
of papers containing all the art 
cles above mentioned will be 


No. 1910—The production of ethyl alcohol from waste 


mailed for $1.70. Order from 
products (sawdust, etc 


your newsdealer or from us 


No. 1915—Experiments on the hydrolysis of sawdust, 
sugar and alcohol from wood. 


No. 1927—Recent developments in wood distillation ; 
millions of cords of wood allowed to go to rot are capable 
of yielding valuable products. 


MUNN & CO., Inc. 
Publishers 

361 Broadway 

New York, N.Y. 


No. 1953—Chemical treatment of waste wood, recover- 
ing values from low-grade material. 
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Your Ford Car 


Why it should be lubricated with 
Gargoyle Mobiloil “E” 





N lubricating Ford Cars, 

there are eight vital consid- 
erations. Each one must be 
met if the motor is to deliver 
its full power and be free from 
undue heat and wear. 


These factors are : 


(1) Speed, Bore and Stroke. Under 
the hood you have a small, high-speed 
motor. ‘The Ford speed conditions de- 
mand oil of a different dody from that 
demanded by low-speed conditions. The 
body of Gargoyle Mobiloil “‘E’’ meets 
this Ford need with scientific exactness. 


(2) Piston Clearance. The Ford pis- 
tons are closely fitted. Each piston has 
two upper rings, and one lower ring and 
an oil groove. The lower ring tends 
to prevent a surplus of oil working into 
the combustion chamber, while the oil 
groove insures proper lubrication of the 
wrist-pin. Engineering tests show that 
the body of Gargoyle Mobiloil “‘E’’ 
forms the correct film for the Ford 
piston clearance. 


(3) Lubricating System. The oil is sup- 
plied to the crank case. The connecting 
rods dip. All parts of the Ford motor 
are supplied by splash lubrication, re- 
quiring an oil which will atomize readily. 
Gargoyle Mobilpil “‘E’’ has the scienti- 
fically correct Jody to properly distribute 
to all friction surfaces. 


(4) Cooling. The Ford motor is 
water-cooled by the ‘Thermo- Syphon 
system, and is equipped with two for- 
ward speeds. The continued use of 
low gear often causes overheating. For 
full protection, oil should be used which 
distributes freely to the heated frictional 
surfaces, as Gargoyle Mobiloil E” does 


5) Ignition. The Ford system of 
ignition is by low-tension magneto, lo- 
cated in the fly-wheel, employing a four 
unit coil of the vibrator type. Gargoyle 
Mobiloil “*E’’ will burn cleanly from 
ignition points ——a most important con- 
sideration. 


6) Bearings. The Ford bearings are 
of the two-bolt type, brass with Babbitt 
lining, closely fitted. The correct bad 
of Gargovle Mobiloil ““E’’ 
properly reach all parts of the closely- 


fitted bearings 


(7) Carbon Deposit. 


least carbon under all conditions, an oil 


enables it to 


Io insure the 





GARCON 





should be used whose only deposit will 
be of a dry, non-adhesive character— 
easily and naturally expelled through the 
exhaust. Gargoyle Mobiloil “‘E,’’ if the 
proper level is maintained, will deposit 
little if any carbon in a Ford motor. 


(8) Extreme Weather Conditions. On 
hot summer days you will sometimes 
see Fords running under overheated 
conditions, often due to faulty lubrica- 
tion. Ford owners who use Gargoyle 
Mobiloil ‘‘E’’ are free from this trouble, 
owing to the ability of the oil to absorb 
and radiate heat. On cold winter days 
oil is required of a fluidity which enables 
it to meet low-temperature conditions 
and permit ease in cranking the motor. 
Gargoyle Mobiloil ‘‘E’’ completely fills 
these requirements. 


Above we have said littie about 
quality. The Vacuum Oil Company, 
recognized world - leaders in scientific 
lubrication, have been specialists in the 
manufacture of high-grade lubricants 
for almost half a century. 


We guarantee Gargoyle Mobiloil 
ee in) . 

E”’ to be fully up to the high stand- 
ard demanded of all Gargoyle products. 


It easily reaches all friction surfaces 
and gives thorough protection after dis- 
tribution. 


In one case, however, Gargoyle 


Mobiloil ‘*E” should nor be used. 
1910 Models. In the models of that 


year motor conditions were slightly dif- 
ferent. For 1910 and earlier models use 
Gargoyle Mobiloil **A’’ for summer and 
Gargoyle Mobiloil ““Arctic’’ for winter. 


To Owners of Other Cars: 


[he analysis above is one of over 
400 similar engineering studies of dif- 
ferent American and foreign cars. 


Whatever the make or model of your 
car, you can get the benefit of these 
analyses and our advice, based on them, 
from our complete Lubricating Chart 
A copy will be mailed on request. 


We will also mail you on request a 
pamphlet on the Construction, Opera- 
tion and Lubrication of Automobile 
Engines. It describes in detail the com- 
mon engine troubles and gives their 
causes and remedies 


Gargoyle Mobiloils can be 
ecured from reliable gar 
age automobile supply 
houses, hardware stores, and 






others whe supply lubricants 
For information, kindly ad 
dress any inquiry te our 
nearest office The city 


| obiloils **~ 


1 grade for each type of motor 


VACUUM OIL CO., Rochester, N. Y., U.S. A. 


Specialists in the manufacture of high-grade lubricants for 
every class of machinery. Obtainable everywhere in the world. 
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WERE THOSE THE EXACT WORDS with 
which you voiced that wish—that hope? 


NO MATTER. You may vary the words, but 
the desire remains the same. Always will 
—until satisfied with a Lozier. 


PERHAPS YOU, LIKE MANY OTHERS, 
have tried to appease, to allay, that long- 
ing by a substitute—an automobile of similar 
size or price. Or perhaps a cheaper one. 


IF THAT IS THE CASE, then your longing 
for a Lozier has only been accentuated— 
intensified —as your appreciation will be 
when that coveted car is eventually yours. 


AND THAT MAY BE SOONER than you 
had hoped. It is now within your reach— 
that Lozier. Assuming, of course, that 
price has been an impediment. 


IT IS NOW POSSIBLE for you to gratify your 
heart’s desire—to own a Lozier—for $2100. 


THAT IS THE WONDERFUL FOUR — 
the car that has created such a sensation in 
motoring circles and turned things topsy- 
turvy during the past few months. 


IF YOU HAD ASKED US to build you a 
Lozier to meet your own individual needs 
and purse, we could not have more nearly 
approached your ideal. 


FOR THIS LOZIER WAS designed in re- 
sponse to insistent demands from thousands 
—most of them already Lozier owners and 
dealers — for a car of Lozier quality, made 
as all Loziers are made to “stay”’ good— 
and at a price “around $2000.” 


THIS IS A TRUE LOZIER in every line and 
in every detail of construction and finish. 
Made without a mental reservation — made 
up to the Lozier standard, for it must carry 
the Lozier name-plate and Guarantee. 


WE ARE MAKING 4000 of these quality 
Fours—and that will not nearly supply the 
demands at the rate they are going now. 
The large production makes the price pos- 
sible—that and the fact that it is a four. It’s 
a 100 per cent car—100 per cent in service 
and satisfaction—that Lozier Four. 


“Some Day—I'll Own a Lozier, Too” 


IT’S A SEVEN-PASSENGER CAR, TOO— 
by making it a four we are able to utilize 
the extra wheel base for passenger space 
instead of for extra motor length. And to 
make it first-class in every detail. 


BUT YOU’LL HAVE TO SEE and ride in 
this Lozier Four in order to appreciate it. 
And to fully appreciate the excellence of 
mechanical construction and finish, you will 
have to spend time enough to look it over crit- 
ically. “Closer scrutiny will disclose Lozier 
superiority,’ as we have said many times. 


SUPERFICIALLY some other cars at similar 
prices may look all right—though they can- 
not look like Loziers. But close inspection 
discloses those properties that make Loziers 
famous as the cars that Stay Good. 


AND IT’S BECAUSE YOU KNOW Loziers 
do stay good, long years after other cars 
have become old and gone out of fashion, 
that you have said so often “Some day I'll 
Own a Lozier, Too.” 


DON’T TRY TO SUBSTITUTE-—you can’t 
fool yourself. You want a Lozier. You al- 
ways have wanted a Lozier. And you will 
continue to want a Lozier until you get 
one. If your order comes at once you can 
have that coveted Lozier within a few days. 
But as ourallotment is limited, don’t delay. 


BESIDES, THE OUTDOOR CALLS—and 
think of the pleasure that will be yours 
when you sit behind the Lozier radiator — 
that imposing front—and see in the admiring 
eyes of acquaintances that same desire--that 
hope—“‘Some Day I'll Own a Lozier, Too.”’ 


“The Choice of 
Men Who Know”’ 


Light Four $2100 
Light Six $3250 


LOZIER MOTOR COMPANY, DETROIT 
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